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   *  ULRICH CHEMICAL, 1400 LOCKPORT AVENUE;

   *  INDIANA GAS AND CHEMICAL, 1341 HULMAN STREET;

   *  FARMERS BUREAU CO-OP, 2600 SOUTH 13TH STREET;

   *  MODERN ALBUM, 1299 VORHEES STREET;

   *  C-BOARD RAILROAD, 2301 19TH STREET.

THE POPULATION OF 61,125 RESIDENTS IN TERRE HAUTE OBTAINS WATER FROM A MIXTURE OF WELL WATER AND WATER FROM
WABASH RIVER.  THE CITY WATER SYSTEM WELLS ARE LOCATED APPROXIMATELY 3 MILES NORTH-NORTHWEST OF THE   EAST
PLANT.  TWO PARTS OF GROUNDWATER FROM THE WELLS ARE BLENDED WITH ONE PART SURFACE WATER FROM THE WABASH RIVER
AND DELIVERED VIA SERVICE LINES TO AREAS AS FAR SOUTH AS MARGARET AVENUE.  ALTHOUGH CITY WATER IS AVAILABLE,
SOME RESIDENTS IN THE VICINITY OF THE EAST PLANT SITE OBTAIN THEIR WATER FROM PRIVATE WELLS. NO RESIDENTIAL
PROPERTY OR RESIDENTIAL WELLS BORDER THE EAST PLANT SITE.  FIGURE 3 SHOWS THE LOCATION OF RESIDENTIAL WELLS
IN THE AREA, INCLUDING APPROXIMATELY 30 CONSIDERED DOWNGRADIENT OF THE EAST PLANT SITE.  THE AVERAGE PRIVATE
WELL DEPTH IS 65 FT.

1.1.3  LAND USE/ZONING

THE EAST PLANT SITE IS LOCATED IN A HEAVY INDUSTRIAL (M2) ZONING CLASSIFICATION ACCORDING TO LOCAL ZONING
ORDINANCE AUTHORITIES.  A PORTION OF THE IMC PROPERTY, OUTSIDE (AND UPGRADIENT) OF THE ORIGINAL DISPOSAL
AREAS, IS USED AS AN EMPLOYEE PICNIC AREA.

#PH
1.2  PLANT HISTORY

LAND PARCELS MAKING UP THE SO-CALLED EAST PLANT PROPERTY (36.8 ACRES) WERE PURCHASED BY COMMERCIAL SOLVENT
CORPORATION (CSC) IN 1946 FROM THREE INDIVIDUALS, FROM THE CE&I R/R, AND FROM THE WABASH & ERIE CANAL  CO. 
PRIOR USE OF THIS PROPERTY WAS FOR AGRICULTURAL ACTIVITIES.N 1946, A SMALL FACILITY WAS CONSTRUCTED ON A
SIX-ACRE SEGMENT OF THIS PROPERTY FOR MANUFACTURING. PACKAGING, AND WAREHOUSING OF TECHNICAL-GRADE BENZENE
HEXACHLORIDE (BHC-TECH.).  THIS MATERIAL WAS SOLD TO INSECTICIDE MANUFACTURERS AS A RAW MATERIAL FOR THE
PRODUCTION OF AN INSECTICIDE FOR CONTROL OF THE COTTON BOLL WEEVIL.  PRODUCTION OF BHC-TECH. AT THIS FACILITY
CEASED IN 1954.  PROCESS EQUIPMENT AND BUILDINGS WERE PARTIALLY DISMANTLED AND DEMOLISHED - ONLY THE
WAREHOUSE, THE PROCESS CONTROL BUILDING, AND SOME STORAGE TANKAGE REMAINED.

IN 1966, THE BHC-TECH. WAREHOUSE WAS CONVERTED INTO AN ANIMAL HOUSING FACILITY IN WHICH EVALUATION OF THE
EFFECTIVENESS OF ANIMAL GROWTH PROMOTANTS WAS CONDUCTED.  THIS TESTING WAS CONDUCTED ON A SMALL NUMBERS   OF
SWINE, CATTLE, AND SHEEP.

CSC WAS PURCHASED BY INTERNATIONAL MINERALS & CHEMICAL CORPORATION IN MID-1975.

1.3  NATURE AND EXTENT OF CONTAMINATION

BHC-TECH. IS A MIXTURE OF SEVERAL ISOMERS, PRIMARILY ALPHA, BETA, GAMMA, AND DELTA.  THE GAMMA ISOMER OF BHC,
WAS THE ONCE WIDELY USED PESTICIDE "LINDANE".  ONLY BHC-TECH. WAS PRODUCED AT THIS SITE, IT WAS NOT  
PURIFIED TO PRODUCE LINDANE.  BHC-TECH. PRODUCED AT THIS SITE WAS SOLD TO OTHERS AS A RAW MATERIAL FOR
INSECTICIDE PRODUCTION.

IN MID-1979 SOIL SAMPLES, SURFICIAL AND SUBSURFICIAL, WERE TAKEN BY IMC AND P.E.  LAMOREAUX AND ASSOCIATES. 
RESULTS OF THE SAMPLING PROGRAM SHOWED THAT OVER 90 PERCENT OF THE CONTAMINATION WAS WITHIN SEVEN FEET OF THE
SURFACE AND WELL ABOVE THE GROUNDWATER TABLE.  THE SHALLOW DEPTH OF CONTAMINANT PENETRATION, 25 YEARS AFTER
PLANT OPERATION WERE DISCONTINUED, ILLUSTRATES THE LOW MOBILITY OF BHC-TECH.  SEVEN MONITORING WELLS WERE
INSTALLED AT THE SITE.  GROUNDWATER SAMPLES INDICATED THE PRESENCE OF MEASURABLE BHC CONCENTRATIONS IN TWO OF
THE SEVEN WELLS.

IN 1980, CAMP DRESSER & MCKEE, INC. ENVIRONMENTAL ENGINEERS, ADVISED ON METHODS FOR PREVENTING OFF-SITE
MIGRATION OF BHC-TECH.  APPROXIMATELY 18,500 YARDS OF SOIL, RUBBLE, PIPING AND OTHER DEBRIS WERE EXCAVATED
AND PLACED IN A SECURE CLAY-CAPPED MOUND.  SOIL SAMPLES WERE COLLECTED AND ANALYZED TO CONTROL THE REMOVAL OF
SOILS IN THE SITE CONTAINING IN EXCESS OF 50 PARTS PER MILLION OF BHC.  THE RESIDUAL CONCENTRATION OF   BHC



REMAINING IN THE ON-SITE SOIL IS SUBSTANTIALLY LESS THAN 50 PPM. THE CLAY MOUND WAS DESIGNED IN ACCORDANCE
WITH GUIDELINES FOR CLOSURE OF HAZARDOUS WASTE LANDFILLS AS PUBLISHED BY U.S EPA (43 FR 59011, DECEMBER 18,
1978).  THE MOUND CAP CONSISTS OF A MINIMUM OF 6 INCHES OF CLAY COVERED BY 12 INCHES OF COMMON FILL AND 6
INCHES OF LOAM.

THE CAP SYSTEM INCLUDED A SURFACE DRAINAGE COLLECTION SYSTEM AND SOIL GAS VENTING.  THE CAP IS CURRENTLY IN
SOUND CONDITION AND SUPPORTS A THICK, GREEN VEGETATIVE GROWTH OF CROWN VETCH.  MONITORING WELLS   UPSTREAM
AND DOWNSTREAM OF THE MOUND HAVE BEEN MONITORED QUARTERLY SINCE 1981 AND RESULTS SENT TO THE INDIANA STATE
BOARD OF HEALTH.

IN 1984, CHLOROFORM WAS FOUND IN ONE WELL (7 PPB) AT THE EAST PLANT SITE BY WESTON-SPUR, THE EPA TECHNICAL
ASSISTANCE TEAM (TAT) CONTRACTOR. CHLOROFORM WAS NOT USED IN ANY IMC EAST PLANT PROCESS OR OPERATIONS. THE
CHLOROFORM WAS FOUND IN WELL B-5 WHICH IS UPGRADIENT OF THE CAPPED MOUND AND CLOSE TO THE EASTERN BOUNDARY OF
THE IMC FACILITY. TAT CONCLUDED THAT THE CHLOROFORM WAS LIKELY EMANATING FROM AN OFF-SITE SOURCE EAST OF THE
FACILITY.

TAT'S SITE ASSESSMENT, COMPLETED IN 1985, CONCLUDED THAT THE WASTE MOUND "IS NOT PRESENTLY ADVERSELY
IMPACTING THE GROUNDWATER IN THE SURROUNDING AREA".  THIS CONCLUSION WAS BASED ON SAMPLING AND ANALYSIS WORK
FOR BOTH CHLOROFORM AND LINDANE.  THE ANALYTICAL WORK PERFORMED BY WESTON-SPER SHOWED NO PRESENCE OF LINDANE
IN ANY OF THE SAMPLES.

1.3.1  FATE AND TRANSPORT OF SITE CHEMICALS

BHC

RESEARCH HAS SUGGESTED THAT PHOTOLYSIS OF BHC IN THE ENVIRONMENT WILL NOT BE AN IMPORTANT PROCESS DUE TO THE
LOW LIGHT ADSORPTION COEFFICIENTS ABOVE 290 NM.  DESPITE THE LIMITED LIGHT ADSORPTION, SEVERAL PAPERS HAVE
REPORTED LINDANE (GAMMA-BHC) AS WELL AS ALPHA, BETA, AND DELTA PHOTOLYSIS.  THE DATA IS SUSPECT AND THE
REPORTED PHOTOLYSIS IS LIKELY DUE TO PROCESSES SUCH AS PHOTOREACTION CAUSED BY IMPURITIES IN THE BHC   USED.

OXIDATION OF BHC ISOMERS IN THE ENVIRONMENT IS NOT A SIGNIFICANT PROCESS.  ACTUAL ATTEMPTS TO OXIDIZE IN
AQUATIC SYSTEMS USING OZONE (LINDANE IN HEXANE OR WATER-ACETONE SOLVENT), CHLORINE, POTASSIUM PERMANGANATE,
AND POTASSIUM PERSULFATE HAVE NOT BEEN SUCCESSFUL.

LIMITED DATA ON THE HYDROLYSIS RATES FOR THE ISOMERS OF BHC INDICATE THAT THIS PROCESS IS NOT SIGNIFICANT IN
THE ENVIRONMENT.  BHC (ALL ISOMERS) IS BELIEVED TO HAVE A HYDROLYSIS HALF LIFE OF MORE THAN TWO   YEARS
(CALLHAN ET AL, 1979).

THE RESEARCH DATA AVAILABLE ON VOLATIZATION OF BHC AND LINDANE (GAMMA ISOMER) HAVE INDICATED THAT THE
VOLATIZATION OF LINDANE FROM SOLUTION IS SLOW AND THEREFORE NOT AN IMPORTANT TRANSFER PROCESS.

IN SUBSURFACE SOIL ENVIRONMENTS, THE ADSORPTION OF LINDANE IS CRITICAL AND ULTIMATELY AFFECTS THE MOVEMENT,
UPTAKE, AND MICROBIAL AND CHEMICAL DECOMPOSITION.  LINDANE ADSORPTION IS PROPORTIONAL TO THE ORGANIC CONTENT
OF THE SOIL, AND TO A LESSER EXTENT, THE MINERAL FRACTION (CATION EXCHANGE CAPACITY AND SURFACE AREA).  IT
HAS BEEN REPORTED THAT AN INCREASE IN SOIL MOISTURE CONTENT MAY DECREASE ADSORPTION, BUT IT MAY ENHANCE
BIOACTIVITY.  FREUNDLICH ADSORPTION ISOTHERMS AND ORGANIC CARBON NORMALIZED ADSORPTION CONSTANTS FOR LINDANE
CAN BE FOUND IN THE LITERATURE FOR OF BHC INDICATE THAT SUBSEQUENT DEPOSITION AND TRANSFORMATION IN ANAEROBIC
ENVIRONMENTS MAY BE THE MOST IMPORTANT FATE FOR BHC.

INFORMATION AVAILABLE ON THE BIOACCUMULATION OF THE FOUR ISOMERS INDICATES THAT THEY ARE NOT EXTENSIVELY
BIOACCUMULATED IN ORGANISMS. CONCENTRATION FACTORS VARY FROM ABOUT 10 TO 500 DEPENDING ON THE ISOMER AND
ORGANISM.  ONE STUDY CONCLUDED THAT THE BETA ISOMER SHOWED THE GREATEST TENDENCY TO ACCUMULATE. 
ISOMERIZATION TO THE BETA FORM WAS SUGGESTED AS A POSSIBLE EXPLANATION.

VERY LITTLE INFORMATION IS AVAILABLE ON BIOTRANSFORMATION PROCESSES OF ALPHA, BETA, OR DELTA BHC.  HOWEVER,
IT HAS BEEN SUGGESTED THAT ALL THREE OF THESE ISOMERS ARE POTENTIAL BIOTRANSFORMATION PRODUCTS OF  LINDANE. 
INTERCONVERSION OF BHC ISOMERS IN AQUATIC ENVIRONMENTS CAN COMPLICATE FATE AND TRANSPORT CONCLUSIONS FOR
INDIVIDUAL ISOMERS. NUMEROUS RESEARCH PROJECTS HAVE IDENTIFIED MICROORGANISMS CAPABLE OF   TRANSFORMING
LINDANE.  TRANSFORMATION PRODUCTS FOR A VARIETY OF MICROORGANISMS INCLUDE: ENTACHLOROCYLCLOHEXANE,
TETRACLOROCYCLOHEXANE, CHLORINATED PHENOLS, CHLORINATED BENZENES, AND BENZENE.  IT IS GENERALLY ACCE  AND
DEGRADATION OF LINDANE IS MORE FAVORABLE UNDER ANAEROBIC CONDITIONS.



1.4   HYDROGEOLOGY

1.4.1  HYDRAULIC CONDUCTIVITY

A SERIES OF RISING AND FALLING HEAD TESTS WERE CONDUCTED ON THE BOREHOLE TO OBTAIN INFORMATION ON AQUIFER
PERMEABILITY.  THIS INFORMATION SUPPLEMENTED EXISTING INFORMATION DEVELOPED BY PELA IN THEIR EXTENSIVE   SITE
HYDROGEOLOGIC INVESTIGATION PERFORMED IN 1980.  THE AQUIFER IS KNOWN TO BE HIGHLY PERMEABLE.

1.4.2  SOIL ATTENUATION CAPACITY

A DETERMINATION OF THE LOCAL SOIL ATTENUATION CAPACITY FOR LINDANE WAS CARRIED OUT BY MEASURING THE ORGANIC
CARBON CONTENT OF UNDISTURBED NATIVE SOILS OF THE TYPE THAT ARE CONTAINED IN THE CLAY MOUND.   DETERMINATION
OF THE ORGANIC CARBON CONTENT ALLOWED CALCULATION OF THE SOIL SORPTION CONSTANT.  A RETARDATION FACTOR WAS
THEN CALCULATED.  THIS FACTOR IS A RELATIVE MEASURE OF THE VELOCITY OF A CONTAMINANT RELATIVE TO THE MEAN
VELOCITY OF THE GROUNDWATER.

THE RETARDATION FACTOR, R, IS A FUNCTION OF THE SORPTION CONSTANT, SOIL BULK DENSITY AND EFFECTIVE POROSITY:
                                R = 1 + PB (1-NE) X K
                                             NE

SPECIFIC VALUES FOR PARAMETERS APPLIED TO THE IMC SITE ARE AS FOLLOWS:

   PB = SOIL BULK DRY DENSITY = 1.90 KG/L
        (VALUE FOR SAND AND SILT OBTAINED FROM "AN INTRODUCTION TO
         GEOTECHNICAL ENGINEERING, HOLTZ & KOVACS, PRENTICE-HALL, 1981)

   NE = EFFECTIVE POROSITY (UNITLESS) = 0.32
        (VALUE FOR SAND AND SILT OBTAINED FROM "GROUNDWATER & WELLS",
         DRISCOLL, F.G., 2ND EDITION, JOHNSON DIVISION, 1986)

   K = SORPTION CONSTANT (L/KG) = 9.5 TO 15

ON THE BASIS OF THESE PARAMETERS, THE RETARDATION FACTOR, R, VARIES FROM 39 TO 62.

THE RETARDATION FACTOR, R, IS DEFINED AS THE MEAN VELOCITY OF WATER THROUGH SOIL DIVIDED BY THE APPARENT MEAN
VELOCITY OF THE SOLUTE (LINDANE) THROUGH THE SOIL.  A VALUE OF R APPROACHING 1 WOULD INDICATE A "NO SOIL"
CONDITION, OR LITTLE RETARDATION.  THE RETARDATION FACTORS CALCULATED FOR THE IMC SITE, INDICATE SUBSTANTIAL
ATTENUATION OF ANY LINDANE WHICH MIGHT BE DISSOLVED BY PERCOLATING RAINWATER.

1.4.3   SITE GEOLOGY

THE IMC EAST PLANT IS UNDERLAIN BY APPROXIMATELY 85 FEET OF GLACIAL OUTWASH OVERLYING BEDROCK.  THIS OUTWASH
IS COVERED IN SOME AREAS BY UP TO SEVEN FEET OF BLACK SILTY CLAY.  BEDROCK BENEATH THE OUTWASH IS GRAY SHALE
WITH COAL SEAMS OF PENNSYLVANIAN AGE THAT SLOPES NORTHWARD APPROXIMATELY 17 FEET PER MILE.

THE UPPER 15 TO 25 FEET OF OUTWASH CONSISTS OF BROWN FINE- TO COARSE-GRAINED SAND CONTAINING SOME BOULDERS. 
THE LOWER PART CONSISTS OF GRAY FINE- TO COARSE-GRAINED SAND AND GRAVEL WHICH INCREASES IN SIZE  DOWNWARD TO
BOULDERS.

1.4.4   GROUND WATER

GROUND WATER OCCURS IN THE AREA IN THE CONSOLIDATED BEDROCK AND IN THE OVER-LYING UNCONSOLIDATED DEPOSITS. 
THESE UNCONSOLIDATED DEPOSITS ARE THE PRINCIPAL SOURCE OF GROUND WATER IN THE AREA.

THE SAND AND GRAVEL OUTWASH DEPOSITS OF THE WABASH RIVER VALLEY CONSTITUTE THE THICKEST AND MOST EXTENSIVE
AQUIFER OF THE AREA.  GROUND WATER IN THESE DEPOSITS OCCURS UNDER ARTESIAN AND WATER TABLE CONDITIONS. 
ARTESIAN CONDITIONS OCCUR IN AREA WHERE THE GLACIAL OUTWASH IS OVERLAIN BY GLACIAL TILL, WHEREAS WATER TABLE
CONDITIONS OCCUR IN THE STUDY AREA.  THE SATURATED THICKNESS OF THE WATER TABLE AQUIFER RANGES FROM 50 FEET
NEAR THE EDGE OF THE RIVER VALLEY TO MORE THAN 100 FEET NEAR THE RIVER.  IN THE STUDY AREA, THE SATURATED



THICKNESS OF THE AQUIFER IS ABOUT 60 FEET.

THE REGIONAL GROUND WATER MOVEMENT IS WEST TOWARD THE WABASH RIVER. HOWEVER, CHANGES IN THE GENERAL DIRECTION
OF GROUNDWATER MOVEMENT CAN OCCUR LOCALLY BY GROUNDWATER WITHDRAWALS, TOPOGRAPHY, AND THE CONFIGURATION OF
THE BEDROCK SURFACE.  AT THE PLANT SITE THE GROUNDWATER MOVEMENT IS TO THE NORTH-NORTHWEST.

WATER-WELL DRILLERS IN THE AREA HAVE REPORTED YIELDS AS HIGH AS 2,700 GPM (GALLONS PER MINUTE) FROM WELLS IN
THE UNCONSOLIDATED DEPOSITS.  THE AVERAGE YIELD PER WELL BASED ON A STUDY CONDUCTED BY THE U.S. GEOLOGICAL
SURVEY IN 1973 IS APPROXIMATELY 660 GPM.

UNTIL THE 1960'S, THE SOURCE OF RAW WATER FOR THE TERRE HAUTE MUNICIPAL SUPPLY WAS THE WABASH RIVER. 
WITHDRAWAL WAS SUBSEQUENTLY UNDERTAKEN TO ALLOW BLENDING.  BLENDING CONTINUES TODAY ON A YEAR-ROUND BASIS AND
CONSISTS OF ABOUT 2/3 GROUNDWATER BLENDED WITH ABOUT 1/3 SURFACE WATER.  A NEAR-TERM GOAL OF THE LOCAL
UTILITY IS TO ATTAIN A 50-50 BLEND.

THE MUNICIPAL WATER UTILITY, WHICH PROVIDES WATER THROUGHOUT THE CITY, HAS FIVE SUPPLY WELLS IMMEDIATELY
ADJACENT TO THE WABASH RIVER UPSTREAM (NORTH) OF DOWNSTREAM TERRE HAUTE.  REPORTS PREPARED IN 1979 FOR THE 
WATER UTILITY BY A CONSULTING GROUNDWATER HYDROLOGY FIRM (KECK CONSULTING SERVICES, EAST LANSING, MI) STATE
THAT THESE WELLS, WHICH ARE ABOUT 130 FEET DEEP, ARE HYDRAULICALLY CONNECTED TO THE WABASH RIVER.   THE
REPORTS CONCLUDE THAT GROUNDWATER AVAILABLE TO THESE WELLS IS REPLENISHED ALMOST SOLELY BY INFILTRATION FROM
THE WABASH RIVER AND THAT WELL PRODUCTION IS CONTROLLED ALMOST EXCLUSIVELY BY RIVER STAGE LEVELS.

1.4.6   GROUNDWATER SAMPLING

GROUNDWATER AT SIX ON-SITE AND SIX OFF-SITE LOCATIONS WAS SAMPLED AND ANALYZED FOR THE FOUR ISOMERS OF BHC
AND CHLOROFORM.  THE ON-SITE WELLS INCLUDED THREE UPGRADIENT (B-1, B-2 AND B-5) AND THREE DOWNGRADIENT  
(B-9, B-10 AND B-11) OF THE MOUND.  THE OFF-SITE WELLS INCLUDED 2 RESIDENTIAL WELLS DOWNGRADIENT OF THE (ON
STEWART AVENUE AND ON 11TH STREET) AND FOUR WELLS LOCATED ON THE ULRICH CHEMICAL COMPANY PROPERTY  
(MONITORING WELLS MW-1, MW-3, MW-7 AND MW-9).  THE LOCATIONS OF ALL OF THESE MONITORING POINTS ARE SHOWN ON
FIGURE 4.  DATA AND RESULTS ARE PRESENTED IN THE APPENDIX.

1.4.7   SURFACE WATER

IN THE IMMEDIATE AREA OF THE PLANT SITE, A DRAINAGE DIVIDE EXTENDS NORTHEAST FROM THE SOUTHWESTERN PART OF
THE PROPERTY.  PRECIPITATION THAT FALLS ON THE SOUTHEASTERN HALF OF THE PLANT SITE DRAINS SOUTHWARD INTO
THOMPSON DITCH.  SURFACE WATER IN A SMALL PART OF THE NORTHEASTERN SIDE OF THE PLANT SITE DRAINS TOWARD A
TOPOGRAPHIC LOW TO THE NORTHEAST. A CINDER DIKE AROUND THE DISPOSAL AREA ON THE NORTHWESTERN PART OF THE  
SITE ONCE SERVED TO IMPOUND THE  SURFACE DRAINAGE IN THE AREA, RESULTING IN DOWNWARD PERCOLATION OF SURFACE
WATER INTO THE GLACIAL OUTWASH AQUIFER.  THIS DIKE WAS EXCAVATED AND PLACED INTO THE DISPOSAL MOUND ALONG
WITH THE CONTAMINATED SOIL ASSOCIATED WITH THE IMPOUNDMENT. NATURAL DRAINAGE OUTSIDE OF THE MOUND NOW FLOWS
TOWARD THE NORTHWEST. RUNOFF FROM THE DISPOSAL MOUND IS COLLECTED IN A CONCRETE INTERCEPTING DITCH
SURROUNDING THE MOUND.  IT IS THEN CHANNELED TO A GRAVEL PERCOLATION PIT LOCATED DIRECTLY SOUTH OF THE MOUND.

1.5   PUBLIC HEALTH ISSUES

AN OBVIOUS POTENTIAL HEALTH CONCERN ASSOCIATED WITH THE IMC EAST PLANT SITE IS THE WATER QUALITY OF THE
WABASH RIVER VALLEY AQUIFER. CONTAMINATION OF THE AQUIFER COULD IMPACT RESIDENCES USING THE AQUIFER AS A
WATER SUPPLY.

QUARTERLY ONSITE GROUNDWATER MONITORING WELLS ANALYSES FOR A PERIOD OF SIX YEARS HAS SHOWN THAT ONLY TWO
WELLS CONTAIN MEASURABLE CONCENTRATIONS OF BHC.  THESE WELLS ARE LOCATED IMMEDIATELY DOWNSTREAM OF THE CAPPED
MOUND AND CONTAIN BHC ISOMERS AT OR BELOW MAXIMUM CONCENTRATION LEVEL GOAL (MCLG).  THE ONLY REPORTED
OCCURENCE OF BHC IN OFFSITE GROUNDWATER SAMPLES IS THAT OF DELTA ISOMER FOUND IN THE ULRICH CHEMICAL WELLS
NUMBER 7 AND 9 DURING THE RI FIELD WORK.  THE DATA FOR THIS ONE OCCURRENCE ARE HIGHLY SUSPECT.  NO BHC HAS
EVER BEEN FOUND IN RESIDENTIAL WELLS.

THE IMC EAST PLANT SITE IS NOT ENDANGERING PUBLIC HEALTH IN THE GENERAL AREA.

1.5.1   CHLOROFORM

AS DOCUMENTED, THERE IS NO HISTORY OF CHLOROFORM USE ON THE IMC SITE. CHLOROFORM IS KNOWN TO BE UBIQUITOUS IN



THE ENVIRONMENT AND IS OFTEN FOUND IN TREATED DRINKING WATER SUPPLIES AS A RESULT OF CHLORINATION OF  
NATURALLY OCCURRING ORGANIC MATERIALS IN THE WATER.  THE BODY OF DATA ACCUMULATED ON THIS SITE, INCLUDING THE
1984 TAT INVESTIGATION AND THE MOST RECENT SAMPLING DONE AS PART OF THE RI, SHOW CHLOROFORM BEING   DETECTED
UP AND DOWNGRADIENT OF THE SITE AND DISPOSAL MOUND.  CHLOROFORM CONCENTRATIONS ON SITE FALL FAR BELOW THE
SAFE DRINKING WATER ACT MAXIMUM CONTAMINANT LEVEL (MCL) OF 100 PPB.  AS STATED IN THE WORK PLAN,  EPA
CONSIDERS THE MCLS TO BE ONLY RELEVANT/APPLICABLE AMBIENT STANDARD FOR GROUNDWATER CONTAMINATION.

THE HIGHEST CONCENTRATIONS DETECTED IN THE LAST SAMPLING ROUND (EXCEPT FOR MATRIX SPIKES WHICH REPRESENT
LABORATORY INDUCED CONTAMINATION FOR QUALITY CONTROL PURPOSES) ARE 1.9 PPB IN TANK TRUCK WATER (FIELD BLANK
FOR GROUNDWATER) AND 1.6 PPB IN BAKED QUARTZ SAND (FIELD BLANK FOR SOIL).

CHLOROFORM WAS DETECTED AT 0.3 AND 0.4 PPB IN THE TWO SAMPLES TAKEN AT WELL B-10A IMMEDIATELY DOWNGRADIENT OF
THE MOUND.  CHLOROFORM WAS ALSO DETECTED AT 3.3 PPB AT MONITORING WELL #3 ON THE ULRICH CHEMICAL   PROPERTY
AND AT 10.9 AND 9.9 PPB IN GROUNDWATER AT THE STEWART AVENUE AND 11TH STREET RESIDENCES, RESPECTIVELY.

IN SUMMARY:

       *    CHLOROFORM CONCENTRATIONS IN GROUNDWATER IN THE ENTIRE REGION
            AS DETECTED IN THE SAMPLING PROGRAMS ASSOCIATED WITH THIS
            PROJECT FALL WELL BELOW THE MCL CONCENTRATION OF 100 PPB.

       *    CHLOROFORM, WHICH HAS GENERALLY NOT BEEN DETECTED IN SAMPLES
            TAKEN, DIRECTLY UNDER THE IMC SITE IS AT LEAST ONE ORDER OF
            MAGNITUDE LOWER IN CONCENTRATION THAN CHLOROFORM DETECTED
            DOWNGRADIENT OF THE SITE.

       *    THERE IS CLEARLY NO CAUSE-AND-EFFECT RELATIONSHIP BETWEEN THE
            NEGLIGIBLE CHLOROFORM FOUND ONSITE AND THE LOW CONCENTRATIONS
            DETECTED OFFSITE.  ISOLATED INSTANCES OF OFFSITE RESIDENTIAL
            WELL CHLOROFORM CONTAMINATION CANNOT BE ATTRIBUTED TO THE SITE.

FOR THESE REASONS, THE PRESENCE OF CHLOROFORM SHOULD NOT BE AN ISSUE FOR FURTHER STUDY IN REGARD TO THIS
SITE.

1.5.2   BHC-TECH

THE OCCURRENCE OF BENZENE HEXACHLORIDE-TECH. (BHC-TECH.) AND ITS PRODUCTION AND DISPOSAL HISTORY ON THE IMC
SITE ARE WELL DOCUMENTED. THE ISSUES TO BE ADDRESSED IN THIS PROGRAM ARE THE EFFECTIVENESS OF THE SITE
CLOSURE AT PREVENTING THE FURTHER MIGRATION OF BHC, THE IMPACTS OF THE BHC REMAINING IN THE GROUNDWATER AND
THE INVESTIGATION INTO THE COST/BENEFIT PROPERTIES OF OTHER REMEDIAL ACTIONS.

THE DATA PERTAINING TO BHC ANALYSES CONDUCTED DURING THE RI AND THE RESULTS OF IMC'S CONTINUING QUARTERLY
MONITORING PROGRAM ARE APPENDED FOR REFERENCE.

OF THE FOUR ISOMERS OF BHC, ONLY THE "GAMMA" ISOMER, ALSO KNOWN AS LINDANE, IS A PRIORITY POLLUTANT.  IT IS
ALSO THE ONLY ISOMER FOR WHICH AN MCL HAS BEEN ESTABLISHED.  THE MCL FOR LINDANE IN DRINKING WATER IS 4  PPB. 
A MCLG OF 0.2 PPB HAS BEEN PROPOSED BY EPA FOR LINDANE.

LINDANE WAS DETECTED IN THE GROUNDWATER ONSITE DURING THE RI PROGRAM ONLY AT B-9A AND B-10A AT CONCENTRATIONS
OF 0.029 PPB AND 0.043 TO 0.  05 PPB RESPECTIVELY.  BOTH OF THESE LOCATIONS ARE IMMEDIATELY DOWNGRADIENT OF
THE DISPOSAL MOUND AND BOTH SHOW CONTAMINATION LEVELS LOWER THAN THE MCL AND MCLG AS CONFIRMED BY THE BODY OF
DATA ACCUMULATED DURING THE QUARTERLY MONITORING PROGRAM.  THE DATA ALSO SHOW THAT THESE LOW LEVELS OF
LINDANE ARE DECLINING AND ARE NOW WELL BELOW THE MCLG OF 0.2 PPB. FIGURE 1 SHOWS PLOTS OF LINDANE
CONCENTRATIONS IN B-9A AND B-10A

GROUNDWATER WITH RESPECT TO TIME.

ALL OTHER GROUNDWATER SAMPLING LOCATIONS, ON AND OFFSITE, SHOWED NO DETECTABLE LINDANE.



LINDANE WAS DETECTED (0.051 PPB) IN SOIL AT THE SB-1 BORING AT THE GROUNDWATER INTERFACE AND WAS DETECTED
(0.029 PPB) IN THE 1 FOOT DEEP SOIL SAMPLE TAKEN AT THE PICNIC AREA.  BOTH OF THESE VALUES ARE WELL   BELOW
THE 50 PPM TARGET CLEANUP VALUES ESTABLISHED AND IMPLEMENTED IN 1980.

AS STATED IN THE WORK PLAN, EPA CONSIDERS THE MCLS TO BE THE RELEVANT/APPLICABLE AMBIENT STANDARD FOR
GROUNDWATER CONTAMINATION AT THIS SITE.

THE CONCLUSION THAT CAN BE DRAWN IS THAT THE CURRENTLY IMPLEMENTED RCRA CLOSURE IS EFFECTIVE AT CONTROLLING
LINDANE IN THE GROUNDWATER TO BELOW CURRENT MCL AND THE MORE STRINGENT PROPOSED MCLG LEVELS.

1.6   ENFORCEMENT

ON MAY 6 1986, THE U.S EPA REGIONAL ADMINISTRATOR FOR REGION V SIGNED A CERCLA 106 ADMINISTRATIVE CONSENT
ORDER (ORDER) WITH IMC THAT STIPULATES THE UNDERTAKING OF A REMEDIAL INVESTIGATION (RI) AND FEASIBILITY STUDY
(FS), BY IMC.  AS PART OF THE RI, THE ORDER REQUIRES THAT AN ENDANGERMENT ASSESSMENT BE COMPLETED BY IMC TO
DETERMINE THE ACTUAL OR POTENTIAL HARM PRESENTED BY THE SITE TO PUBLIC HEALTH, WELFARE OR THE ENVIRONMENT.

THE STATED OBJECTIVES OF THE ORDER WERE:  (1) TO DETERMINE FULLY THE NATURE AND EXTENT OF THE THREAT, IF ANY,
TO THE PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT CAUSED BY THE RELEASE OR THREATENED RELEASE, IF ANY, OF
HAZARDOUS SUBSTANCES INTO THE ENVIRONMENT FROM THE EAST PLANT; AND (2) TO EVALUTE ALTERNATIVES, IF ANY, FOR
THE APPROPRIATE EXTENT OF REMEDIAL ACTION TO PREVENT OR MITIGATE THE MIGRATION OR THE RELEASE OR THREATENED
RELEASE OF HAZARDOUS SUBSTANCES FROM THE SITE WHICH INCLUDES EVALUATION OF PAST REMEDIATION AT   THE SITE AND
TO EVALUATE THE NEED FOR AND APPROPRIATE EXTENT OF ADDITIONAL REMEDIAL ACTION, IF ANY.

1.7   COMMUNITY RELATIONS

THE SIGNED ORDER FOR UNDERTAKING THE RI/FS WENT OUT FOR PUBLIC COMMENT IN SEPTEMBER 1986.  MINIMUM COMMENTS
WERE RECEIVED ON THE ORDER DURING THE THIRTY DAY COMMENT PERIOD, AND THE ORDER BECAME EFFECTIVE THEREAFTER.

THE IMC SITE HAS GENERATED LITTLE PUBLIC INTEREST OR MEDIA ATTENTION SINCE BEING IDENTIFIED AS A POTENTIAL
SUPERFUND SITE.

THE DRAFT FEASIBILITY STUDY (FS) WENT OUT FOR A THIRTY DAY PUBLIC COMMENT PERIOD BEGINNING MARCH 1988.  AN
OPPORTUNITY FOR A PUBLIC MEETING WAS PROVIDED ON APRIL 7, 1988 FOR INTERESTED PARTIES.  FOLLOWING THE
COMPLETION OF THE COMMENT PERIOD ON APRIL 29, 1988 COMMENTS WERE SUMMARIZED AND INCLUDED IN THE
ADMINISTRATIVE RECORD.  A RESPONSIVENESS SUMMARY IS ATTACHED HERETO.

#AE
2.0   ALTERNATIVES EVALUATION

THE FS FOR THE IMC SITE DEVELOPED AND EVALUATED AN ARRAY OF REMEDIAL ALTERNATIVES.  A SERIES OF SCREENING
CRITERIA WERE EMPLOYED TO NARROW THE FIELD OF POSSIBLE ALTERNATIVES.  THE RESULTING FINAL ARRAY OF  
ALTERNATIVES WAS ANALYZED IN DETAIL TO SELECT REMEDIES THAT ATTAIN AN ACCEPTABLE LEVEL OF EFFECTIVENESS AND
IMPLEMENTABILITY, AND WERE COST EFFECTIVE.

2.1  ALTERNATIVE REMEDIAL ACTION TECHNOLOGIES EVALUATION

THE FOLLOWING REMEDIAL TECHNOLOGIES ARE RECOMMENDED FOR CONSIDERATION IN THIS FEASIBILITY STUDY:

                   NO ACTION
                   INCINERATION
                   OFF-SITE DISPOSAL
                   CHEMICAL TREATMENT
                   BIOLOGICAL TREATMENT

BRIEFLY, THE REMEDIAL TECHNOLOGIES CAN BE DESCRIBED AS FOLLOWS:

NO ACTION (MONITORING AND MAINTENANCE OF EXISTING SYSTEM)



THE NO ACTION MAINTENANCE ALTERNATIVE INCLUDES PERIODIC MONITORING OF GROUNDWATER, FENCE MAINTENANCE, AND
LONG TERM MAINTENANCE OF THE COVER SYSTEM.  ALL MATERIALS, INCLUDING THE SOIL DISPOSED IN THE CLAY-CAPPED  
MOUND, WOULD BE LEFT IN PLACE.

INCINERATION

THIS TECHNOLOGY INVOLVES THE HIGH TEMPERATURE DESTRUCTION OF CONTAMINANTS PRESENT ONSITE.  MATERIALS MAY BE
BURNED IN EITHER A PERMANENT OR TEMPORARY (MOBILE) ON-SITE OR OFF-SITE INCINERATOR.

OFF-SITE DISPOSAL

LAND DISPOSAL OF CONTAMINATED MATERIALS INVOLVES THE MOVEMENT OF THESE MATERIALS FROM THEIR ORIGINAL
LOCATIONS TO A SECURE LANDFILL.  THE MATERIAL DISPOSED OF MAY BE THE ORIGINAL MATERIALS PRESENT ON THE SITE,
OR MAY BE THE REMNANT PRODUCT OF A TREATMENT PROCESS.  HAZARDOUS MATERIALS MUST BE DISPOSED OF IN A RCRA
(RESOURCE CONSERVATION AND RECOVERY ACT) APPROVED LANDFILL.

CHEMICAL TREATMENT

DECHLORINATION OF SEVERAL TECHNICAL GRADE INSECTICIDES AT LABORATORY SCALE HAS BEEN REPORTED BY SEVERAL
RESEARCHES.  ONE PROCESS TAKES PLACE IN AN ALCOHOL MEDIUM BY THE CATALYTIC ACTION OF NICKEL BORIDE IN AN  
EXCESS OF SODIUM BOROHYDRIDE.  THE LABORATORY STUDIES WERE DONE ON INSECTICIDES DISSOLVED IN ACETONE AND
SUSPENDED IN WATER.  EXTRACTION OF PESTICIDES FROM SOIL AND TREATMENT OF THE EXTRACT BY THIS PROCESS HAS NOT
BEEN REPORTED.  SCALING UP THIS TO THE DEGREE NECESSARY TO HANDLE THE MATERIALS ON SITE HAS ALSO NOT BEEN
DONE.

BECAUSE THE TECHNOLOGY HAS NOT BEEN PROVED AT LABORATORY OR COMMERCIAL SCALE, THIS PARTICULAR PROCESS WILL
NOT BE CONSIDERED AS A VIABLE TECHNOLOGICAL ALTERNATIVE FOR THIS SITE.  A DIFFERENT DECHLORINATION PROCESS,
USING ALKALINE POLYETHYLENE GLYCOL (APEG) PROCESS IS MORE PROMISING FROM LABORATORY AND FIELD SCALE
PERSPECTIVE AND IS FURTHER EVALUATED AS REMEDIAL ALTERNATIVE AT THIS SITE.

BIOTREATMENT

BIOLOGICAL TREATMENT AS APPLIED TO THIS SITE WOULD INVOLVE THE USE OF NATIVE MICROBES, SELECTIVELY ADAPTED
BACTERIA, OR GENETICALLY ALTERED ANAEROBIC MICROORGANISMS TO DEGRADE, IN SITU, THE CONTAMINANTS PRESENT  
ON-SITE.  CONFLICTING OPINIONS IN THE LITERATURE CONCERNING THE EFFECTIVENESS OF BIODEGRADATION IN LINDANE
TREATMENT, THE POTENTIAL FOR THE DEVELOPMENT OF MORE MOBILE TOXIC HALOGENATED ORGANICS AND BYPRODUCTS, THE
REQUIREMENT FOR LONG-TERM PILOT STUDIES AND THE NEED FOR A WATER PHASE IN THE MOUND ALL CAST DOUBT THAT THE
PURSUIT OF THIS ALTERNATIVE WOULD RESULT IN A WORKABLE SOLUTION.  ACCORDINGLY, BIOTREATMENT WILL NOT BE
FURTHER EVALUATED AS A REMEDIAL ALTERNATIVE AT IMC.

2.2   EVALUATION CRITERIA

THE EVALUATION OF REMEDIAL ALTERNATIVES WILL BE PERFORMED USING THE FOLLOWING CONSIDERATIONS:

       1.   OVERALL PROTECTION OF HUMAN HEALTH AND ENVIRONMENT

       2.   COMPLIANCE WITH ARARS

            A.     APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (MCL
                   IN GROUNDWATER)

            B.     ABILITY OF ALTERNATIVE TO ATTAIN OR EXCEED STANDARDS, OR
                   REDUCE LIKELIHOOD OF PRESENT OR FUTURE THREATS FROM THE
                   HAZARDOUS SUBSTANCES

        3.  LONG-TERM EFFECTIVENESS AND PERMANENCE

        4.  REDUCTION OF TOXICITY, MOBILITY OF VOLUME



        5.  SHORT-TERM EFFECTIVENESS

        6.  IMPLEMENTABILITY

        7.  COST EVALUATION

            A.   CAPITAL COSTS

            B.   OPERATIONAL AND MAINTENANCE COSTS

            C.   PRESENT WORTH ANALYSIS

        8.  SUPPORT AGENCY ACCEPTANCE

        9.  COMMUNITY ACCEPTANCE OF RI/FS AND PROPOSED PLAN

EACH OF THESE CRITERIA IS MORE FULLY DESCRIBED IN THE FOLLOWING SUBSECTIONS.

2.2.1   OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THIS CRITERION CONSIDERS THE EFFECTIVENESS OF THE ALTERNATIVE IN MEETING THE SITE REMEDIAL OBJECTIVES BASED
ON POTENTIAL HUMAN HEALTH AND THE ENVIRONMENT.

2.2.2   COMPLIANCE WITH ARARS

THIS CRITERION ADDRESSES REGULATORY CONSTRIANTS ASSOCIATED WITH THE REMEDIAL ALTERNATIVES.  THE DEGREE TO
WHICH SITE REMEDIATION ALTERNATIVES COMPLY WITH APPLICABLE OR RELEVENT AND APPROPRIATE REGULATORY
REQUIREMENTS IS CONSIDERED.  THIS INCLUDES, FOR EXAMPLE, CERCLA, RCRA, THE CLEAN WATER ACT, AND THE CLEAN AIR
ACT.

2.2.3   LONG-TERM EFFECTIVENESS AND PERMANENCE

(A)   THIS CRITERION INCLUDES THE EFFECTIVENESS AND USEFUL LIFE OF REMEDIAL ALTERNATIVES.  THE REMEDIAL
ALTERNATIVE IS EVALUATED IN TERMS OF ITS ABILITY TO PERFORM AS DESIRED.  THE APPLICABILITY OF THE ALTERNATIVE
TO SITE CONDITIONS IS EVALUATED AS IT RELATES TO ITS TECHNICAL PERFORMANCE.  USEFUL LIFE CONSIDERS THE
SERVICE LIFE OF THE ALTERNATIVE UNTIL REPLACEMENT IS REQUIRED.

(B)   THIS CRITERION INCLUDES OPERATION AND MAINTENANCE REQUIREMENTS AND PREVIOUSLY DEMONSTRATED RELIABILITY
OF THE ALTERNATIVE.  PAST DOCUMENTED PERFORMANCE OF THE TECHNOLOGY FOR SIMILAR SITE CONDITIONS IS CONSIDERED.
THE TECHNICAL AND OPERATIONAL COMPLEXITIES OF THE ALTERNATIVE ARE CONSIDERED AS RELATED TO FUNCTIONAL
RELIABILITY.

2.2.4   REDUCTION OF TOXICITY, MOBILITY OR VOLUME

BENEFICIAL AND ADVERSE IMPACTS TO THE ENVIRONMENT ARE CONSIDERED FOR EACH REMEDIAL ALTERNATIVE.  THIS
EVALUATION CONSIDERS BOTH SHORT-TERM (I.E., CONSTRUCTION RELATED) IMPACTS AND LONG-TERM IMPACTS.

THE ENVIRONMENTAL IMPACT EVALUATION ADDRESSES THE FOLLOWING SPECIFIC ISSUES FOR EACH ALTERNATIVE:

       1.   POTENTIAL RELEASE OF CONTAMINANTS TO THE AIR AND GROUNDWATER DURING CONSTRUCTION.

       2.   ELIMINATION OF CONTAMINANT MIGRATION AND ELIMINATION OF FUTURE POTENTIAL IMPACTS.

THESE POTENTIAL IMPACTS AND OTHER APPLICABLE IMPACTS, ALONG WITH MITIGATION MEASURES, ARE ADDRESSED FOR EACH
ALTERNATIVE.

2.2.5    SHORT TERM EFFECTIVENESS

THIS CRITERION ADDRESSES THE SAFETY OF WORKERS AND NEARBY NEIGHBORHOODS OR OTHER POTENTIAL RECEPTORS DURING
CONSTRUCTION OF THE REMEDIAL ALTERNATIVES.  AIR QUALITY IMPACTS DUE TO EMISSIONS DURING SITE   REMEDIATION



ARE CONSIDERED RELATIVE TO WORKERS AND AREA RESIDENTS. DIRECT CONTACT EXPOSURE TO WORKERS IS ALSO CONSIDERED.

2.2.6    IMPLEMENTABILITY

THIS CRITERION CONSIDERS THE CONSTRUCTABILITY OF A REMEDIAL ALTERNATIVE BASED ON SITE-SPECIFIC CONSTRAINTS
SUCH AS DEPTH TO BEDROCK, SITE ACCESS, EXISTING LAND USE, WASTE CHARACTERISTICS, AND WATER TABLE ELEVATIONS. 
CONSTRUCTION PROBLEMS THAT MAY ULTIMATELY IMPACT SITE REMEDIATION OBJECTIVES ARE IDENTIFIED.  THE TIME TO
CONSTRUCT/IMPLEMENT THE REMEDIAL ALTERNATIVE IS ALSO ESTIMATED.  THE TIME REQUIRED FROM START UP OF THE
REMEDIAL ALTERNATIVE UNTIL DESIRED REMEDIAL RESPONSE OBJECTIVES ARE ACHIEVED IS CONSIDERED.

2.2.7    COST EVALUATION

THE COST ANALYSIS HAS BEEN CONDUCTED IN THE FOLLOWING STEPS:

       1.   ESTIMATION OF CAPITAL AND ANNUAL OPERATION AND MAINTENANCE COSTS;

       2.   PRESENT WORTH CALCULATIONS TO ALLOW COMPARISON OF ALTERNATIVES, AND

       3.   SENSITIVITY ANALYSIS OF MAJOR COST ITEMS TO DETERMINE POTENTIAL IMPACTS ON OVERALL COSTS AND
            ALTERNATIVE COMPARISON.

ALL COST ESTIMATES INCLUDE A 30 PERCENT ENGINEERING AND CONTINGENCY FACTOR.  PRESENT WORTH CALCULATIONS FOR
FUTURE ANNUAL COSTS ARE BASED ON A 10 PERCENT DISCOUNT RATE.  FUTURE COSTS WOULD BE INCURRED PRIMARILY IN THE
OPERATION AND MAINTENANCE OF THE ON-SITE DISPOSAL MOUND, AND IN GROUNDWATER MONITORING OVER A 30-YEAR PERIOD
FOLLOWING COMPLETION OF ON-SITE REMEDIAL CONSTRUCTION.

2.2.8    SUPPORT AGENCY ACCEPTANCE

IDEM HAS COMMENTED ON THE PREFERRED ALTERNATIVES BASED UPON ITS REVIEW OF THE RI/FS AND PROPOSED PLAN.

2.2.9    COMMUNITY ACCEPTANCE

PUBLIC COMMENTS BASED UPON THE RI/FS AND PROPOSED PLAN HAVE BEEN RECEIVED AND ASESSED.

#DARA
3.0   DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

3.1   NO ACTION (MONITORING AND MAINTENANCE OF EXISTING SYSTEM)

3.1.0   DESCRIPTION

THE WORK ASSOCIATED WITH THE NO ACTION ALTERNATIVE INCLUDES FENCE MAINTENANCE, LONG TERM MAINTENANCE OF
GROUND-COVER AND FENCING, AND CONTINUATION OF THE GROUNDWATER MONITORING PROGRAM.  THESE ACTIONS WILL  
PROVIDE CONTINUED PROTECTION FOR THE PUBLIC IN THE VICINITY OF THE IMC SITE.

IN 1980, AFTER COMPLETION OF THE SOIL SAMPLING PLAN, 28,500 CUBIC YARDS OF CONTAMINATED MATERIALS WERE
EXCAVATED, MOUNDED AND SECURED BY A 6-INCH CLAY CAP AT THE SITE.  EXCAVATION WAS CARRIED OUT IN ALL AREAS  
UNTIL SOIL SAMPLES CONTAINED LESS THAN 50 PPM BHC.  THE AREAS FROM WHICH CONTAMINATED SOIL WAS TAKEN WERE
THEN GRADED, SEEDED AND FERTILIZED. THE CLAY COVERED MOUND WAS COVERED WITH ONE FOOT OF COMMON FILL AND SIX
INCHES OF SEEDED LOAM.  THE VEGE-TATIVE COVER IS NOW FULLY ESTABLISHED. THE MOUND WAS ENCIRCLED WITH A
CONCRETE DRAINAGE DITCH WHICH DIVERTS DIRECT RUNOFF AWAY FROM THE EDGE OF THE MOUND TOWARD A GRAVEL  
INFILTRATION AREA TO THE SOUTH.

AFTER COMPLETION OF THE MOUND, A PERIODIC GROUNDWATER MONITORING PROGRAM WAS INSTITUTED.  FIGURE 5 IS A PLOT
OF TOTAL BHC-TECH AND LINDANE CONCENTRATIONS VERSUS TIME AT WELLS B-9A AND B-10A, BOTH LOCATED IMMEDIATELY
DOWNGRADIENT OF THE MOUND.  AS THE PLOTS INDICATE, CONCENTRATION OF LINDANE IN THE GROUNDWATER DECLINED
RELATIVELY QUICKLY AFTER CONSTRUCTION OF THE MOUND AND HAS CONTINUED TO DECLINE, AT A SLOWER RATE, SINCE
EARLY 1983.  OTHER ISOMERS OF BHC SHOW SIMILAR BEHAVIOR.  CONCENTRATION OF LINDANE IN THE GROUNDWATER REMAINS
WELL BELOW THE MCL CONCENTRATION OF 4 PPB AND IS ALSO BELOW THE MCLG CONCENTRATION OF 0.2 PPB.



THE SOIL CLEANUP AND MOUND CONSTRUCTION HAS BEEN EFFECTIVE IN CONTAINING THE SOURCE OF BHC-TECH. AND IN
REDUCING GROUNDWATER CONTAMINATION TO WELL BELOW MCL AND MCLG CONCENTRATION.

THE DISPOSAL MOUND IS SURROUNDED BY A SECURITY FENCE.  THE FENCING SHOULD BE CHECKED SEMI-ANNUALLY FOR THE
30-YEAR LIFE OF THE REMEDIATION ACTIVITY BY IMC AND MAINTAINED AS NECESSARY.

GROUNDWATER MONITORING

GROUNDWATER HAS BEEN TESTED ON A QUARTERLY BASIS FOR BHC.  BACKGROUND WATER QUALITY IS ASSESSED BY MONITORING
UPGRADIENT WELLS PW-1 (PRODUCTION WELL), B-1, AND B-2.  DOWNGRADIENT WELLS THAT HAVE BEEN USED   TO MONITOR
THE GROUNDWATER QUALITY ARE OBSERVATION WELLS B-9, B-10, B-11.  THIS MONITORING PROGRAM WILL BE CONTINUED FOR
THE 30-YEAR MONITORING PERIOD WHICH BEGAN WITH CLOSURE IN AUGUST 1980.  THE PROGRAM WILL INCLUDE SEMI-ANNUAL
MONITORING FOR THE NEXT 5 YEARS AND ANNUAL MONITORING THEREAFTER.

SHOULD DOWNGRADIENT MONITORING SHOW INCREASING CONTAMINATION ADDITIONAL GROUNDWATER SAMPLES WILL BE TAKEN TO
DETERMINE IF THE DATA ARE VALID. (E.G. CONSISTTENT INCREASE OVER MORE THAN TWO MONITORING PERIODS WHEN  
COMPARED TO GENERAL TRENDS DEFINED BY PREVIOUS SAMPLING OR PRESENCE OF CONTAMINATION ABOVE MCL LEVEL WITH NO
INCREASE IN CONCENTRATIONS UPGRADIENT).  IF THESE CONFIRMATORY SAMPLES INDICATE AN UPWARD TREND IN 
DOWNGRADIENT CONTAMINATION, REMEDIAL ACTION MAY BE NECESSARY.  BECAUSE OF THE VARIABILITY INHERENT IN
SAMPLING AND IN LABORATORY TECHNIQUES, IT IS NOT POSSIBLE TO PROPOSE OBJECTIVE CRITERIA FOR INITIATING CAP 
REPAIRING; DATA MUST BE EVALUATED IN THE CONTEXT OF PREVIOUS DATA AND JUDGEMENT MUST BE APPLIED PRIOR TO
INITIATING ACTION.  THE CONTINGENCY PLAN UNDER THESE CIRCUMSTANCES WILL BE TO REPAIR DAMAGED PORTIONS OF THE
CAP.  IF NO DAMAGE IS APPARENT, THEN THE CAP WILL BE REPLACED BY STRIPPING THE LOAM AND VEGETATIVE COVER,
INSTALLING A HIGH DENSITY POLYETHYLENE  MEMBRANE OVER THE ENTIRE MOUND, AND REESTABLISHING VEGETATIVE COVER
BY PLACING ONE FOOT OF COMMON FILL AND SIX INCHES OF RESEEDED LOAM OVER THE MEMBRANE. IN VIEW OF LOW
SOLUBILITY OF BHC-TECH IN WATER (LESS THAN 15 PPM), AND ITS RELATIVE IMMOBILITY (AS DEMONSTRATED BY HIGH SOIL
ATTENUATION PROPERTIES CALCULATED), THE CONTINGENCY PLAN WILL KEEP GROUNDWATER CONTAMINATION BELOW MCLGS,
PROTECTING HUMAN HEALTH AND ENVIRONMENT.

3.1.1   PUBLIC HEALTH AND ENVIRONMENTAL IMPACTS

THE NO ACTION ALTERNATIVE WILL PROTECT THE PUBLIC FROM DIRECT CONTACT WITH CONTAMINATED MATERIALS AND REDUCE
THE MIGRATION OF CONTAMINANTS OFFSITE THROUGH RAINWATER PERCOLATION AND GROUNDWATER RECHARGE. CONCENTRATIONS
OF LINDANE CURRENTLY ARE BELOW MCL AND MCLG STANDARDS IN GROUNDWATER AND, THEREFORE, SITE REMEDIATION
OBJECTIVES HAVE BEEN ATTAINED.

3.1.2   COMPLIANCE WITH ARARS

THE NO ACTION ALTERNATIVE ENTAILS MAINTAINING THE FENCE SURROUNDING THE DISPOSAL MOUND TO PREVENT DAMAGE TO
THE CAPPING SYSTEM AND DIRECT CONTACT WITH THE DISPOSAL MATERIALS AND MONITORING.  THE INSTITUTIONAL
REQUIREMENTS OF GREATEST CONCERN ARE RCRA 40 CFR PART 264, SUBPART G (CLOSURE AND POST-CLOSURE).  THE SITE
CLOSURE WAS CONDUCTED IN ACCORDANCE WITH RCRA REGULATIONS PROPOSED AT THE TIME.  UP-AND DOWN-GRADIENT
MONITORING AND MAINTENANCE OF SITE SECURITY ARE IN ACCORDANCE WITH THESE REGULATIONS.

THE NO ACTION/MONITORING ALTERNATIVE IS EQUIVALENT TO MAINTAINING THE NATURAL ATTENUATION PROCESS WHICH
RELIES ON THE GROUNDWATER'S NATURAL ABILITY TO LOWER CONTAMINANT CONCENTRATION THROUGH PHYSICAL, CHEMICAL  
AND BIOLOGICAL PROCESSES UNTIL CLEANUP LEVELS ARE MET.  AS THE BODY OF DATA SHOW, GROUNDWATER CLEANUP HAS
OCCURRED TO MCL AND MCLG LEVELS AND CONTAMINANT CONCENTRATIONS CONTINUE TO DECLINE.

THIS ALTERNATIVE HAS A HIGH INSTITUTIONAL RANKING.

3.1.3    LONG-TERM EFFECTIVENESS AND PERMANENCE

THE INTENDED FUNCTION OF THE FENCE AND CAP SYSTEM IS TO PROTECT HUMAN HEALTH BY PREVENTING DIRECT CONTACT OF
HUMANS WITH THE CONTAMINATED, ON-SITE SOILS AND REDUCE PARTICULATES AND SURFACE RUNOFF FROM MIGRATING  
OFF-SITE.  IN ADDITION, THE INSTALLED CLAY CAP IS EFFECTIVE IN PREVENTING RAINFALL FROM PERCOLATING THROUGH
THE CONTAMINATED SOILS, THEREBY PROTECTING THE GROUNDWATER FROM NEW CONTAMINATION.  ADDITIONAL   SAFETY IS
DERIVED FROM THE LOW SOLUBILITY AND LOW MOBILITY OF BHC-TECH. THESE SYSTEMS ARE EXPECTED TO ACCOMPLISH THESE
SAFETY OBJECTIVES OVER THE 30-YEAR LIFE OF REMEDIATION.  IN ADDITION, THE MONITORING PROGRAM CONSISTING OF
UP-AND DOWNGRADIENT GROUNDWATER SAMPLING WILL GIVE EARLY WARNING OF CAP FAILURE.  HIGH LEVELS OF PERFORMANCE
ARE ASSIGNED TO THIS ALTERNATIVE BECAUSE OF EASE IN MAINTENANCE AND PERFORMANCE TO DATE.



IT IS ENTIRELY FEASIBLE TO ENSURE THE INTEGRITY OF THE CAP, FENCING AND GROUND COVER OVER ITS 30-YEAR LIFE. 
OPERATION AND MAINTENANCE ACTIVITIES WILL ENTAIL FENCE REPAIR AND REPLACEMENT AS NECESSARY.  THE   MONITORING
PROGRAM, WITH UPGRADIENT AND DOWNGRADIENT GROUNDWATER SAMPLING POINTS, FORMS A RELIABLE MEANS OF DATA
GATHERING FOR ADDITIONAL PROTECTION.  THIS ALTERNATIVE IS GIVEN IN HIGH RELIABILITY RANKING.  THE   CAPPING
SYSTEM, FENCE, GROUND COVER AND MONITORING PROGRAM SHOULD BE RELIABLE SYSTEMS FOR PREVENTION OF DIRECT
CONTAMINANT CONTACT, FOR PREVENTION OF CONTAMINANT MIGRATION, AND FOR EARLY WARNING SHOULD SOME   FAILURE OF
THE CAPPING SYSTEM OCCUR.

3.1.4    REDUCTION OF TOXICITY, MOBILITY OR VOLUME

BENEFICIAL ENVIRONMENTAL IMPACTS ASSOCIATED WITH THE NO ACTION ALTERNATIVE ARE DERIVED FROM THE FACT THAT
CONTAMINANT TRANSPORT AND THE POTENTIAL FOR DIRECT CONTACT WITH CONTAMINATED MATERIALS HAVE BEEN MINIMIZED. 
THIS IS TRUE BOTH IN THE SHORT-AND LONG-TERM FUTURE. FAITHFUL MONITORING AND MAINTENANCE OF THE CAPPING
SYSTEM WILL ALSO PREVENT FUTURE IMPACTS ON THE GROUNDWATER BENEATH THE SITE.  SUFFICIENT WARNING WILL BE
GIVEN BY THE MONITORING PROGRAM TO ALLOW TIMELY IMPLEMENTATION OF FURTHER REMEDIAL ACTION IN THE UNLIKELY
EVENT THAT THEY BECOME NECESSARY.  THE UNLIKELY CATASTROPHIC FAILURE OF A SUBSTANTIAL PORTION OF THE CAP OVER
A CONSIDERABLE TIME PERIOD HAS THE POSSIBILITY OF ALLOWING SUFFICIENT TRANSPORT OF BHC TO AFFECT THE
GROUNDWATER.  BECAUSE THE MONITORING POINTS ARE CLOSE TO THE MOUND AND BECAUSE CURRENT GROUNDWATER
CONTAMINANT LEVELS ARE WELL BELOW DRINKING WATER STANDARDS EARLY DETECTION IS POSSIBLE AND NO IMPACT ON
DOWNGRADIENT GROUNDWATER USERS IS ANTICIPATED.
THE PUBLIC HEALTH IS FURTHER PROTECTED BY THE 5-YEAR REVIEW OF THE SELECTED REMEDY REQUIRED BY SEC.
121(B)(2)(C) OF SARA.  UNDER THE NO ACTION SCENERIO, CONTAMINANTS WOULD REMAIN ON-SITE, REQUIRING REVIEW   OF
THE REMEDY AT LEAST EVERY 5 YEARS TO ASSURE PROTECTION OF HUMAN HEALTH AND ENVIRNOMENT.  IF ACTION UNDER SEC
104 OR 106 IS APPROPRIATE SUCH ACTION WILL BE TAKEN AT THAT TIME.

THE RATING OF THIS ALTERNATIVE FROM A PUBLIC HEALTH STANDPOINT IS HIGH.

3.1.5    SHORT-TERM EFFECTIVENESS

THIS ALTERNATIVE RECEIVES A HIGH RANKING BECAUSE PERSONNEL WILL NOT BE REQUIRED TO DIRECTLY HANDLE HAZARDOUS
MATERIALS.

3.1.6    IMPLEMENTABILITY

THE IMPLEMENTABILITY OF THIS ALTERNATIVE RECEIVES A HIGH RANKING DUE TO THE FACT THAT THE CAPPING SYSTEM,
FENCING AND GROUND COVER ARE ALREADY IN PLACE AND HAVE PROVEN EFFECTIVE OVER SEVEN YEARS OF RECORD.  THE  
MONITORING PROGRAM HAS BEEN IMPLEMENTED AND COORDINATED WITH LABORATORY SERVICE AND SAMPLING CREWS.  DEED
RESTRICTIONS WILL STATE THAT NO PRIVATE USE OF THIS SITE WILL BE PERMITTED FOR THE PERIOD.

3.1.7    COST ANALYSIS

CAPITAL COST

THERE ARE NO INITIAL CAPITAL COSTS FOR THE NO ACTION ALTERNATIVE.  ALL NECESSARY CAPITAL IMPROVEMENTS WERE
COMPLETED IN 1980.

OPERATION AND MAINTENANCE

OPERATION AND MAINTENANCE (O&M) COSTS FOR THE NO ACTION ALTERNATIVE INCLUDE SAMPLING AND ANALYTICAL COSTS AND
COSTS FOR THE MAINTENANCE OF THE FENCE AND GROUND COVER.  THESE COSTS ARE SUMMARIZED IN TABLE 1.

3.1.8    SUPPORT AGENCY ACCEPTANCE

IDEM APPROVED THE ORIGINAL CAP INSTALLATION IN 1980 AND AS BOTH MCLS AND MCLGS ARE FOR LINDANE BEING MET BY
THE CURRENT REMEDY THEY CONTINUE TO SUPPORT THIS REMEDY.

3.1.9    COMMUNITY ACCEPTANCE

MONITORING PROVIDES EARLY WARNING IN EVENT OF CAP FAILURE.  AS THERE IS NO NEED TO RE-OPEN SITE, A
CONTINGENCY PLAN IS AVAILABLE AND FUTURE REVIEWS ARE PLANNED THE COMMUNITY SUPPORTS THIS ALTERNATIVE.



   3.2  OFF-SITE DISPOSAL

   3.2.0   DESCRIPTION

THE OFF-SITE DISPOSAL ALTERNATIVE ENTAILS THE EXCAVATION OF CONTAMINATED SOIL AND SUBSEQUENT HAULING AND
DISPOSAL AT A RCRA APPROVED OFF-SITE LANDFILL.  THE PROCEDURES NECESSARY TO IMPLEMENT THIS ALTERNATIVE
INCLUDE EXCAVATION, TRANSPORTATION, DISPOSAL, AND SITE RESTORATION. SOIL WOULD BE EXCAVATED FROM THE MOUND AS
NEEDED TO FILL THE TRANSPORT VEHICLES.

BEFORE THE SOIL CAN BE TRANSPORTED FOR DISPOSAL AT A LANDFILL, IT MUST PASS THE PAINT FILTER TEST, DISCUSSED
IN RCRA 40 CFR SECTION 264.314. IT IS EXPECTED THAT SOIL MOISTURE WILL BE LOW ENOUGH TO ALLOW IT TO PASS THIS
TEST WITHOUT MOISTURE ADJUSTMENT.  SATURATED SOILS WILL NEED THE PAINT FILTER TEST.

SOIL CHARACTERISTICS MUST BE DETERMINED TO ENSURE THAT APPROPRIATE METHODS OF HANDLING, TRANSPORTATION, AND
DISPOSAL ARE EMPLOYED.  ALL METHODS UTILIZED MUST BE IN FULL COMPLIANCE WITH LOCAL, STATE, AND FEDERAL
REQUIREMENTS (40 CFR 262 AND 263).  APPROXIMATELY 31,000 CUBIC YARDS OF CONTAMINATED SOIL ARE TO BE HAULED
OFFSITE UNDER THIS ALTERNATIVE.  THIS INCLUDES 18,500 CUBIC YARDS OF SOIL IN THE MOUND PLUS ALL SOIL TO A
DEPTH OF 7 FEET (MAXIMUM BHC PENETRATION DEFINED IN SOIL SAMPLING PROGRAM) UNDER THE MOUND.  EXCAVATED SOILS
WILL BE TRANSPORTED BY 20 CUBIC YARD TRUCKLOADS.

AS PER 40 CFR 264.13(2)(4), LANDFILL REQUIREMENTS ENTAIL TAKING SAMPLELES FROM SELECTED TRUCKLOADS BEFORE
DISPOSAL.  SAMPLES ARE ANALYZED TO ASCERTAIN THEIR CHEMICAL AND PHYSICAL COMPOSITION.  THIS THIS INCLUDES
SPECIFIC GRAVITY, MOISTURE CONTENT, PH, HYDROCARBON COMPOSITION, AND PCB CONTENT.  TESTING FOR PRIORITY
POLLUTANTS IS CONDUCTED BASED UPON EACH RECEIVING FACILITY'S WASTE ANALYSIS PLAN.

POTENTIAL COMMERCIAL LANDFILL FACILITIES CONSIDERED ARE AS FOLLOWS:

       *    CHEMICAL WASTE MANAGEMENT (MODEL CITY, NEW YORK; FORT WAYNE, INDIANA; EMELLE, ALABAMA)

       *    CECOS (WILLIAMSBURG, OHIO), OR

       *    GSX (PINEWOOD, SOUTH CAROLINA).

LANDFILL SELECTION WOULD BE BASED ON AVAILABLE CAPACITY AT THE TIME OF DISPOSAL AND THE LANDFILL'S, OR STATE
GOVERNMENT'S, POLICIES REGARDING MAXIMUM DISPOSAL VOLUMES ACCEPTABLE FOR ANY ONE SITE.  AS LANDFILL  
CAPACITY BECOMES MORE LIMITED IN THE FUTURE, RESTRICTIONS AND ALLOCATION OF REMAINING CAPACITY CAN BE
EXPECTED.

3.2.1   PUBLIC HEALTH AND ENVIRONMENTAL IMPACTS

THE EXCAVATION AND OFF-SITE DISPOSAL OF THE CONTAMINATED SOILS ELIMINATES THE POTENTIAL EXPOSURE TO LOCAL AND
DISTANT POPULATIONS FROM THIS MEDIA.  FURTHERMORE, THE DOWNDORD MIGRATION OF CONTAMINANTS AND SURFACE WATER
CONTAMINATION WILL ALSO BE MITIGATED.

3.2.2   COMPLIANCE WITH ARARS

THIS SOURCE CONTROL REMEDIAL ALTERNATIVE WAS EVALUATED FOR COMPLIANCE WITH FEDERAL, STATE. AND LOCAL
REGULATIONS.

THIS ALTERNATIVE IS IN COMPLIANCE WITH RCRA SUBPARTS G (CLOSURE AND POST-CLOSURE), L (WASTE PILES), AND N
(LANDFILLS).  THE TRANSPORT OF CONTAMINATED SOILS TO AN OFF-SITE LANDFILL FACILITY COMPLIES WITH RCRA   PARTS
261, 263, 265 AND DOT REGULATIONS 49 CFR PARTS 171-179 AND 387.

SECURE LANDFILL CAPACITIES ARE BECOMING AN ISSUE IN NEW YORK STATE AND ARE EXPECTED TO RESULT IN DISPOSAL
RESTRICTIONS THERE AND ELSEWHERE IN THE FUTURE.  THIS FACT, COUPLED WITH THE PENDING LANDFILL BAN DEFINED BY
40 CFR PART 268, ENCOURAGE THE IMPLEMENTATION OF ON-SITE SOLUTIONS TO CONTAMINATION WHERE POSSIBLE.

THIS ALTERNATIVE IS GIVEN A LOW RATING FOR INSTITUTIONAL ISSUES.

3.2.3   LONG-TERM EFFECTIVENESS AND PERMANENCE



THE PERFORMANCE OF THIS ALTERNATIVE IS DEPENDENT UPON WEATHER CONDITIONS.  TO ACHIEVE THE BEST RESULTS, THIS
ALTERNATIVE SHOULD NOT BE IMPLEMENTED DURING THE SPRING WHEN REGIONAL RAINFALL IS AT ITS MAXIMUM.  
EXCAVATION WILL REMOVE AL CONTAMINATED SOIL FROM THE SITE.

HOWEVER, DISPOSAL TO AN OFF-SITE LANDFILL WILL NOT ALLEVIATE THE OVER ALL PROBLEM OF CONTAMINATION.  ONCE THE
CONTAMINATED SOILS ARE PLACED IN THE OFF-SITE LANDFILL, PERFORMANCE WILL BE EQUIVALENT TO THE NO ACTION
ALTERNATIVE.

DURING EXCAVATION, THE OPPORTUNITY FOR RELEASES TO THE GROUNDWATER DURING RAINFALL WILL OCCUR.  FOR THESE
REASONS, PERFORMANCE IS RATED AT A MEDIUM LEVEL.

EXCAVATION OF CONTAMINATED SOILS REQUIRES LITTLE OR NO OPERATION AND MAINTENANCE.  THIS OPERATION REQUIRES AN
8-HOUR SHIFT FOR 5 DAYS A WEEK FOR THE DURATION OF THE CLEANUP.  ALL OF THE NECESSARY EQUIPMENT IS   STANDARD
EXCAVATION EQUIPMENT.

ONCE THE CONTAMINATED MATERIALS ARE FINALLY DISPOSED OF, THE POTENTIAL FOR ON-AND OFF-SITE RELEASE IS LOW. 
RELIABILITY IS THEREFORE RATED HIGH FOR THIS ALTERNATIVE.

3.2.4   REDUCTION OF TOXICITY, MOBILITY OR VOLUME

THE ADVERSE EFFECTS OCCURRING FROM THE EXCAVATION OF THE SOILS CAN BE CONTROLLED THROUGH ENGINEERING AND
PERSONAL PROTECTIVE EQUIPMENT.  THE PRIMARY ADVERSE EFFECTS THAT COULD POTENTIALLY OCCUR ARE AS FOLLOWS:

       1.   POTENTIAL RELEASE AND WORKER EXPOSURE DURING EXCAVATION.

       2.   POTENTIAL EXPOSURE TO ALL POPULATIONS FROM ACCIDENTAL SPILLS OR
            WIND CARRIED RELEASES DURING OFF-SITE TRANSPORT TO THE LANDFILL.

       3.   THE POTENTIAL FAILURE OF THE OFF-SITE RCRA LANDFILL, CAUSING
            CONTAMINATION OF SURFACE WATER AND GROUNDWATER.

THIS ALTERNATIVE IS GIVEN A MEDIUM RANKING REGARDING PUBLIC HEALTH PROTECTION.

3.2.5    SHORT-TERM EFFECTIVENESS

THE IMC SITE IS FENCED.  ACCESS TO THE WORK AREA MUST BE RESTRICTED TO OPERATION PERSONNEL ONLY.  EXCAVATED
SOILS THAT ARE TO BE HAULED OFF SITE WILL BE STORED IN A WAY THAT PROHIBITS FURTHER CONTAMINATION.  THIS
INCLUDES COVERS CONSISTING OF POLYETHYLENE SHEETS TO REDUCE FUGITIVE EMISSIONS AND RAINFALL PERCOLATION.  THE
WORKING FACE OF THE MOUND MUST ALSO BE PROTECTED WITH THIS SHEETING WHEN WORK IS NOT IN PROGRESS OR WHEN IT
IS RAINING.  ON-SITE SAFETY ISSUES INCLUDE TRUCK TRAFFIC, ACCIDENTS, AND FUGITIVE EMISSIONS IN THE WORKING
AREA.  TRUCKS TRANSPORTING EXCAVATED MATERIALS OFFSITE MUST BE CAREFULLY LOADED, SECURED, AND DECONTAMINATED
TO ENSURE THAT RESIDUAL CONTAMINATION IS NOT TRANSFERRED FROM THE SITE TO PUBLIC AREA.

FROM A SAFETY PERSPECTIVE, THIS ALTERNATIVE IS GIVEN A MEDIUM RATING.

3.2.6    IMPLEMENTABILITY

EXCAVATION NEEDS TO BE IMPLEMENTED DURING A DRY PERIOD TO MINIMIZE TRANSPORT OF EXPOSED CONTAMINANTS TO THE
GROUNDWATER.  THIS MAY NOT BE POSSIBLE DUE TO UNPREDICTABLE WEATHER AND OPERATIONAL OR PERMITTING   PROBLEMS
ASSOCIATED WITH AN OFF-SITE DISPOSAL FACILITY.  IMPLEMENTATION IS UNCOMPLICATED IN ALL OTHER RESPECTS AND IS
THEREFORE RATED MEDIUM FOR THIS ALTERNATIVE.

3.2.7   COST ANALYSIS

CAPITAL COST

INITIAL CAPITAL COSTS FOR THE OFF-SITE ALTERNATIVE INVOLVE COSTS FOR THE FOLLOWING:

   1.  EXCAVATION AND HANDLING OF THE CONTAMINATED SOILS AT THE SITE WITH
       TRANSPORT TO A RCRA LANDFILL.  THE HANDLING AND TRANSPORTATION COSTS
       ARE BASED ON UNIT COSTS PROVIDED BY WASTE MANAGEMENT COMPANIES.  THE



       UNIT COSTS VARY WIDELY DEPENDING ON THE LANDFILLING METHOD AND THE
       LOCATION OF THE DISPOSAL SITE.  A CONSERVATIVE COST ESTIMATE WAS
       ADOPTED FOR THIS ANALYSIS.

   2.  BACKFILL AND REGRADE THE SITE AFTER EXCAVATION, INCLUDING LOAM AND SEED.

   3.  SAMPLE AND ANALYSIS.  THE WORK INCLUDES BOTH REGULAR ANALYSIS FOR
       THE LANDFILL AND ADDITIONAL TESTS FOR THE EPA PRIORITY POLLUTANTS.

OPERATION AND MAINTENANCE

OPERATION AND MAINTENANCE COSTS FOR THE OFF-SITE LANDFILL ALTERNATIVE REPRESENT THE COSTS FOR ANNUAL POST
CLOSURE MONITORING (2 ROUNDS PER YEAR FOR THE FIRST 5 YEARS, 1 ROUND PER YEAR FOR THE REMAINING 25  YEARS.)

ALL ESTIMATED COSTS FOR THIS ALTERNATIVE ARE PRESENTED IN TABLE 2.

3.2.8    SUPPORT AGENCY ACCEPTANCE

AS LAND RESTRICTIONS HAVE MADE OFF-SITE REMOVAL PERMITS MORE DIFFICULT THE STATE HAS ONLY LIMITED SUPPORT 
FOR THIS ALTERNATIVE.

3.2.9    COMMUNITY ACCEPTANCE

ALTERNATIVE INVOLVES RE-EXPOSING CONTAMINATED MATERIALS AND DUST GENERATION FROM TRUCK TRAFFIC.  WHILE
COMMUNITY WOULD PREFER TO HAVE MATERIAL REMOVED IT RESISTS ANY UNNEEDED EXPOSURE TO BHC.

3.3   INCINERATION

3.3.1   DESCRIPTION

AT THE IMC SITE IT IS ESTIMATED THAT APPROXIMATELY 31,000 CUBIC YARDS OF CONTAMINATED SOIL WOULD REQUIRE
DETOXIFICATION IN AN ON-SITE INCINERATION SYSTEM.  OF THIS QUANTITY, 18,500 CUBIC YARDS IS MATERIAL WHICH WAS
PLACED IN THE DISPOSAL MOUND.  THE REMAINDER IS MATERIAL EXISTING TO A DEPTH OF 7 FEET BELOW THE MOUND
REPRESENTING AN ESTIMATE OF SOIL CONTAMINATED TO AT LEAST 50 PPM BASED ON ANALYSES CONDUCTED PRIOR TO AND
DURING MOUND CONSTRUCTION.

WE HAVE INVESTIGATED THE ECONOMIES OF OFF-SITE VERSUS ON-SITE INCINERATION.  BECAUSE COST STRONGLY FAVORS
ON-SITE INCINERATION, IT WILL BE THE ONLY OPTION INVESTIGATED UNDER THIS ALTERNATIVE.

FOR DETOXIFICATION OF THESE CONTAMINATED SOILS, THE APPLICABLE THERMAL TREATMENT TECHNOLOGY COMMONLY
AVAILABLE AS A MOBILE SYSTEM FOR ON-SITE HAZARDOUS WASTE TREATMENT IS ROTARY KILN INCINERATION.  ALTHOUGH THE
ROTARY KILN INCINERATION PROCESS HAS BEEN EVALUATED FOR THIS COMPARISON, THERE ARE OTHER POSSIBLE MEANS OF
INCINERATION SUCH AS FLUIDIZED BED INCINERATORS AND INFRARED PROCESSING SYSTEMS THAT MAY, AFTER A TRIAL BURN
AND/OR INDEPTH STUDIES, BE VIEWED AS ACCEPTABLE METHODS OF INCINERATION. THE ROTARY KILN INCINERATION SYSTEM
HANDLES THE BROADEST RANGE OF ORGANIC COMPOUNDS AND MATERIALS.

ROTARY KILN INCINERATORS

THE MOST VERSATILE THERMAL TREATMENT SYSTEM IS THE ROTARY KILN INCINERATION.  PUMPABLE AND ATOMIZABLE LIQUID
WASTES CAN BE INJECTED THROUGH CONVENTIONAL BURNERS INTO THE KILN, SLUDGES AND VISCOUS LIQUIDS   CAN BE
PUMPED THROUGH OPEN PIPES INTO THE ROTARY CHAMBER, AND SOILS AND OTHER SOLID MATERIALS AS WELL AS
SUITABLY-SIZED CONTAINERS CAN BE FED THROUGH ENTRANCE CHUTES.  KILN ROTATION CONTINUOUSLY EXPOSES FRESH  
SURFACES TO OXIDATION AND PROVIDES CONSTANT REMOVAL OF THE TREATED SOIL AND ASH AT THE DISCHARGE END.  A
SECONDARY COMBUSTION CHAMBER (AFTERBURNER) IS PROVIDED FOR THE FURTHER DESTRUCTION OF UNBURNED GASEOUS AND
SUSPENDED PARTICULATE ORGANICS.  THIS COMBUSTION SYSTEM PROVIDES TURBULENT MIXING OF THE WASTE GASES WITH
EXCESS OXYGEN AT HIGH TEMPERATURES.  IF PROPERLY DESIGNED, THE COMBINATION OF ADEQUATE VOLUME, TURBULENCE AND
TEMPERATURE WILL NORMALLY PROVIDE SUFFICIENT RESIDENCE TIMES TO DESTROY THE ORGANICS WITHIN THE ALLOWABLE
LIMITS.  IF NECESSARY, THE OFF-GASES MAY BE QUENCHED AND SCRUBBED OF ACIDS AND PARTICULATE BEFORE DISCHARGE
TO THE ENVIRONMENT.



ROTARY KILN INCINERATORS HAVE BEEN USED EXTENSIVELY AT FIXED FACILITIES FOR TREATMENT OF BOTH HAZARDOUS AND
NON-HAZARDOUS WASTE MATERIALS.  THE MAJORITY OF INSTALLATIONS ARE USED FOR IN-PLANT INDUSTRIAL WASTE  
DESTRUCTION.  ROTARY KILNS HAVE ALSO BEEN DEVELOPED AS MOBILE OR TRANSPORTABLE SYSTEMS, DUE TO THEIR ABILITY
TO EFFECTIVELY DESTROY DIVERSIFIED WASTE FEEDS.  THIS ALLOWS FOR WASTE TREATMENT ONSITE, THEREBY ELIMINATING
THE NEED TO TRANSPORT WASTE OFFSITE.  ONCE REMEDIATION IS COMPLETE, THE SYSTEM CAN BE MOVED TO ANOTHER SITE.

THE SYSTEM CONSISTS OF SIX BASIC PROCESS MODULES:

       *    ROTARY KILN OR PRIMARY COMBUSTION CHAMBER,

       *    SECONDARY COMBUSTION CHAMBER,

       *    HEAT RECOVERY BOILER,

       *    AIR POLLUTION CONTROL TRAIN,

       *    CONTROL ROOM AND LABORATORY, AND

       *    EFFLUENT NEUTRALIZATION AND CONCENTRATION EQUIPMENT.

THE ROTARY KILN OR PRIMARY COMBUSTION CHAMBER OPERATES WITHIN A TEMPERATURE RANGE OF 1,200 DEGREE F-1,800
DEGREE F.  AUXILIARY FOSSIL FUEL OR WASTE LIQUIDS ARE USED IN THE PRIMARY CHAMBER TO MAINTAIN TEMPERATURES. 
RESIDENCE TIMES IN THE ROTARY KILN RANGE FROM SECONDS FOR GASES TO 30 TO40 MINUTES FOR SOLIDS.  THE SECONDRY
COMBUSTION CHAMBER OPERATES AT A TEMPERATURE BETWEEN 1,400 DEGREE F- 2,400 DEGREE F.  GAS RESIDENCE TIMES
RANGE FROM 1.7-2.2 SECONDS AT 2,200 DEGREE F.

PROCESS OPERATION OF ROTARY KILN SYSTEMS BEGINS WITH SOLID WASTE MATERIAL BEING FED INTO THE FEED CHUTE OF
THE UNIT.  ONCE DISCHARGED INTO THE FEED CHUTE, THE FEED IS INTRODUCED INTO THE UPPER END OF THE KILN BY
VARIOUS METHODS INCLUDING HYDRAULIC RAMS, SCREW AUGERS AND INCLINED CHUTES.  AS WASTE MATERIAL IS DISCHARGED
TO THE KILN, IT IS EXPOSED TO HIGH TEMPERATURE GASES THAT FLOW EITHER CONCURRENT OR COUNTERCURRENT TO THE
WASTE MOVEMENT.  WASTE MOVEMENT THROUGH THE KILN IS PROMOTED BY THE ROTATION AND INCLINATION OF THE
CYLINDRICAL KILN.

AS WASTE PASS THROUGH THE KILN, THEY ARE FIRST DRIED AND THEN THE ORGANIC CONTENT OF THE WASTE IS
SUBSTANTIALLY OXIDIZED TO GASES AND ASH. ASH AND NON-COMBUSTIBLE DETOXIFIED SOLIDS, SUCH AS SOILS, ARE
REMOVED AT THE LOWER END TO THE KILN AND DISCHARGED INTO A RESIDUE RECEIVING CONTAINER.  MEANWHILE, EXHAUST
GASES FROM THE KILN ENTER A SECONDARY COMBUSTION CHAMBER OR AFTERBURNER TO COMPLETE OXIDATION OF THE
COMBUSTIBLE WASTE.  LIQUID COMBUSTIBLE WASTES COMBUSTIBLE WASTE CAN BE BURNED IN THE SECONDARY COMBUSTOR AS
WELL AS THE PRIMARY CHAMBER.  AS THE EXHAUST GASES EXIT THE SECONDARY CHAMBER, THEY ARE DIRECTED THROUGH A
POLLUTION CONTROL TRAIN WHICH MAY CONSIST OF A WATER QUENCH, A PACKED TOWER SCRUBBER OR AN EJECTOR SCRUBBER
SYSTEM.  THE WATER QUENCH SECTION PROVIDES FOR GAS WASHING AND ADDITIONAL COOLING.  ACID GAS REMOVAL IN
EXCESS OF 99 PERCENT IS ATTAINED WITH THE PACKED TOWER WHILE ADDITIONAL PARTICULATE REMOVAL IS PROVIDED BY
THE HIGH-ENERGY EJECTOR SCRUBBER SYSTEM.  WASTEWATER BLOWDOWN FOR THE SCRUBBING SYSTEM IS ANALYZED,
NEUTRALIZED AND CONCENTRATED PRIOR TO DISPOSAL.

WHILE ROTARY KILNS OFFER AN EFFECTIVE MEANS OF THERMAL TREATMENT FOR THE TYPE OF WASTES FOUND AT MANY CERCLA
SITES, THE EQUIPMENT TENDS TO BE RELATIVELY LARGE IN SIZE FOR A GIVEN THROUGHOUT DUE TO THE HIGH   PERCENTAGE
OF EXCESS AIR NORMALLY REQUIRED FOR THIS SYSTEM.  THE REQUIRED HIGH AIR VOLUME IS REFLECTED IN THE SIZE, AND
THEREFORE THE COST, OF THE COMBUSTION CHAMBERS AND THE AIR POLLUTION CONTROL EQUIPMENT.  THERE IS ALSO A
POTENTIAL FOR INCREASED MAINTENANCE OF THE KILN'S REFRACTORY LINING DUE TO ABRASIVE CONDITIONS RESULTING FROM
THE MOTION OF THE SOIL AND SOLIDS IN THE ROTATING CHAMBER.  THESE CONSIDERATIONS SUGGEST THAT THE APPLICATION
OF MOBILE ROTARY KILN INCINERATORS ARE COST EFFECTIVE ONLY ON RELATIVELY LARGE SITES WITH WASTE QUANTITIES OF
5,000 CUBIC YARDS OR MORE AND THOSE REQUIRING TREATMENT OF A VARIETY OF CONTAMINATED MATERIALS (SOILS,
LIQUIDS AND SLUDGES).  THOUGH COSTLY, INVESTIGATION INDICATES THAT ON-SITE INCINERATION IS LESS EXPENSIVE
THAN HAULING CONTAMINATED MATERIALS TO A PROPERLY LICENSED OFF-SITE INCINERATOR FOR PROCESSING AND DISPOSAL.

3.3.1   PUBLIC HEALTH AND ENVIRONMENTAL IMPACTS

OPERATION OF THE INCINERATOR WILL GENERATE SOME UNAVOIDABLE ENVIRONMENTAL IMPACTS, WHICH CAN BE MITIGATED OR
CONTROLLED TO MINIMIZE IMPACT.  PUBLIC HEALTH IMPACTS SHOULD BE MINIMAL, AS CONSIDERABLE EFFORT WILL BE



EXPANDED TO CONTROL EMISSIONS DURING THE CLEANUP.

THE CONSTRUCTION AND OPERATION OF INCINERATOR WILL GENERATE SOME NOISE AND TRAFFIC IMPACTS FOR LOCAL
RESIDENTS.  TRUCK TRAFFIC TO AND FROM THE SITE WILL INCREASE, BUT THE INCREASE IS NOT ANTICIPATED TO BE  
UNREASONABLE.

NOISE LEVELS FROM FABRICATION AND OPERATION OF THE INCINERATOR MAY BE HIGH.

OVERALL, THERE WILL BE MODERATE IMPACT ON THE ENVIRONMENT DUE TO THE STACK OR FUGITIVE EMISSIONS FROM THE
NOISE AND TRAFFIC GENERATED BY THE CONSTRUCTION AND OPERATION OF THE UNIT.  THE RANKING FOR PUBLIC HEALTH AND
THE ENVIRONMENT IS MEDIUM.

3.3.2    COMPLIANCE WITH ARARS

AN ON-SITE PROGRAM OF INCINERATION MAY BE REGULATED BY SEVERAL DIFFERENT GUIDELINES, DEPENDING ON:  (1) THE
TYPE AND DEGREE OF CONTAMINATION, (2) WHETHER IT IS A SUPERFUND SITE OR PRIVATE CLEANUP SITE AND (3)  
WHETHER THE MANAGEMENT OF THE CLEANUP IS AN EPA-LEAD OR PRP-LEAD.

AT THE IMC SITE, BHC WOULD BE THE ONLY CONTAMINANT OF CONCERN.  IT IS POSSIBLE THAT, DUE TO RELATIVELY LOW
CONCENTRATIONS, THE REGULATORY PROCESS WOULD BE SIMPLIFIED,  IF IT IS RULED THAT RCRA REQUIREMENTS MUST BE
APPLIED, THEN THE REGULATORY ISSUES WILL BECOME MORE COMPLEX.  RCRA INCLUDES DETAILED REQUIREMENTS FOR TRIAL
BURN PLANS, WHICH OFTEN REQUIRE CONSIDERABLE TIME AND HIGH LEVEL OF EFFORT.  ADDITIONAL REQUIREMENTS 
INCLUDE:  (1) EMERGENCY CONTINGENCY PLAN, (2) QA/QC, (3) SITE HEALTH AND SAFETY, AND (4) SITE SECURITY AND
SITE RESTORATION.

OTHER POSSIBLE PERMIT REQUIREMENTS THAT MAY APPLY TO THIS SITE ARE THE CLEAN AIR ACT (CAA), NATIONAL
ENVIRONMENTAL POLICY ACT (NEPA), NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) FOR DISCHARGE OF
SCRUBBER WASTES, DELISTING AND THE NOISE CONTROL ACT.  ALSO, TYPICAL STATE REQUIREMENTS ARE AIR POLLUTION
CONTROL, STATE POLLUTANT DISCHARGE ELIMINATION SYSTEM, HAZARDOUS WASTE FACILITY REGISTRATION REQUIREMENT,  
AND SOLIDS WASTE MANAGEMENT REQUIREMENTS.  ALONG WITH THESE PERMITS, POSSIBLE MUNICIPAL REQUIREMENTS ARE
DISCHARGE PERMITS AND BUILDING PERMITS.

THE REGULATORY APPROACH USED AT EACH SITE IS HIGHLY DEPENDENT ON THE TYPE OF WASTES ON SITE AND THE STATUS OF
THE SITE.  REGULATORY COMPLIANCE IS EXPECTED TO BE STREAMLINED IN THE FUTURE AS MORE SITES USE INCINERATION
FOR CLEANUP PROGRAMS.

THE ISSUE OF ASH RESIDUE IS CURRENTLY HANDLED ON A SITE-BY-SITE BASIS. THE ASH FROM HAZARDOUS WASTE
INCINERATORS IS CONSIDERED HAZARDOUS UNLESS IT CAN BE PROVEN NON-HAZARDOUS USING THE TOXIC CHARACTERISTIC
LEACH PROCEDURE (TCLP) TEST.  THE LEVELS OF HEAVY METALS IN THE SOIL ARE KEY FACTORS, SINCE THESE
CONTAMINANTS ARE UNLIKELY TO BE AFFECTED BY THERMAL TREATMENT.  IF LEACHING TESTS ON ASH RESIDUE REVEAL THAT
HEAVY METAL LEVELS ARE TOO HIGH FOR DELISTING, STABILIZATION/FIXATION MAY BE USED TO REDUCE THE MOBILITY OF
THE METALS, ALLOWING THE DELISTING OF THE TREATED SOIL.  THE SOIL MAY BE REPLACED ON-SITE OR TRANSPORTED
OFF-SITE FOR DISPOSAL.

AT THE IMC SITE METALS ARE EXPECTED TO OCCUR AT NATURAL SOIL BACKGROUND CONCENTRATIONS.  IT IS NOT
ANTICIPATED THAT THERE WILL BE PROBLEMS WITH DELISTING OF THE TREATED SOIL.

THERE APPEAR TO BE NO INSTITUTIONAL OBSTACLES TO PERMITTING AN INCINERATION FACILITY AT THE SITE.  THE
INSTITUTIONAL RANKING FOR THIS ALTERNATIVE IS MEDIUM.

3.3.3    LONG-TERM EFFECTIVENESS AND PERMANENCE

HIGH TEMPERATURE INCINERATION IS A PROVEN TECHNOLOGY WHICH, WHEN OPERATED IN ACCORDANCE WITH PARAMETERS
ESTABLISHED DURING PILOT TRIAL BURNS, IS EFFECTIVE AT DESTROYING ORGANIC CONTAMINATION.

THE MAJOR PERFORMANCE RISK ASSOCIATED WITH ON-SITE INCINERATION IS THAT ALL THE CONTAMINATED SOIL AND WASTE
MATERIAL MUST BE EFFECTIVELY EXCAVATED AND INCINERATED AND THAT THE INCINERATOR MUST BE PROPERLY   OPERATED
TO ENSURE DESTRUCTION OF THE CONTAMINANTS WITH MINIMUM ACCEPTABLE AIR EMISSIONS.

PERFORMANCE FOR THIS ALTERNATIVE IS RATED HIGH.



THE RELIABILITY OF THIS ALTERNATIVE IS HIGH BASED ON THE DATA OBTAINED FROM BOTH FULL-SCALE AND PILOT WORK
DONE AT OTHER SITES.

3.3.4    REDUCTION OF TOXICITY, MOBILITY OR VOLUME

       (1)         INCINERATOR STACK EMISSIONS - CLOSELY REGULATED FOR
                   EMISSIONS OF PARTICULATE, HCL AND ORGANIC CONTAMINANTS.
                   THE STACK EMISSIONS QUALITY MUST COMPLY WITH RCRA AND
                   TSCA STANDARDS.  IMPACT OF STACK EMISSIONS IS LIKELY TO
                   BE SMALL AND OF LIMITED DURATION (1-2 YEARS).

       (2)         FUGITIVE DUST AND EMISSIONS - FUGITIVE EMISSIONS MAY BE
                   GENERATED DURING THE EXCAVATION AND HANDLING OF SOILS
.
                   THIS MAY RESULT IN UNDESIRABLE ODORS AND/OR UNACCEPTABLY
                   HIGH LEVELS OF AIRBORNE ORGANICS ONSITE OR ON
                   NEIGHBORING PROPERTIES.THESE EMISSIONS CAN BE CONTROLLED
                   BY A NUMBER OF METHODS, INCLUDING ENCLOSING IF THE WORK
                   AREA, OR WATER SPRAY METHODS FOR DUST CONTROL.  IMPACT
                   OF FUGITIVE EMISSIONS SHOULD BE SMALL TO MODERATE.

       (3)         GENERATION OF SCRUBBER EFFLUENT - THE TREATMENT OF STACK
                   GASES WILL GENERATE AN AQUEOUS STREAM WHICH CAN BE USED
                   FOR ASH QUENCHING.  THIS WASTE STREAM MUST BE TREATED
                   PRIOR TO DISPOSAL.  THE SCRUBBER EFFLUENT WILL EITHER BE
                   TREATED TO WATER QUALITY STANDARDS AND DISCHARGED, OR
                   SHIPPED OFFSITE FOR DISPOSAL AT A TREATMENT FACILITY.
                   ENVIRONMENTAL IMPACT FROM GENERATION OF SCRUBBER WATER
                   IS LIKELY TO BE SMALL.

       (4)         BOTTOM ASH AND DETOXIFIED SOIL - THIS MATERIAL IS NOT
                   ANTICIPATED TO POSE ANY ENVIRONMENTAL RISKS FOLLOWING
                   TREATMENT.  HEAVY METAL LEVELS IN THE SOIL CAN BE
                   DELISTED AND REPLACED IN THE ORIGINAL  EXCAVATION ARE A.
                   IF IT CANNOT BE DELISTED, IT MAY HAVE TO BE FURTHER
                   TREATED.  DUST SUPPRESSION MEASURES WILL BE USED TO
                   CONTROL FUGITIVE DUST EMISSIONS.  ENVIRONMENTAL IMPACT
                   FROM THE TREATED SOIL WILL BE SMALL.

       (5)         CAPTURED FLASH OR PARTICULATE - THIS MATERIAL MAY
                   CONTAIN UNACCEPTABLE LEVELS OF ORGANIC CONTAMINANTS OR
                   HEAVY METALS.  THIS MATERIAL MAY BE DISPOSED OF IN A
                   RCRA FACILITY.  THE ENVIRONMENTAL AND PUBLIC HEALTH
                   IMPACT FROM THIS MATERIAL WILL NOT BE SIGNIFICANT.

3.3.5    SHORT-TERM EFFECTIVENESS

SAFETY TO WORKERS IS A PRIMARY CONCERN DURING THE OPERATION OF HIGH TEMPERATURE INCINERATION SYSTEMS. 
LEAKAGE OF HOT GASES FROM KILN SEALS COULD BE DANGEROUS TO OPERATORS.  RESIDUE IS TYPICALLY DISCHARGED HOT,
APPROXIMATELY 500`F, FROM THESE SYSTEMS AND MUST BE HANDLED CAREFULLY OR GIVEN AMPLE TIME TO COOL.

THUS, THESE SYSTEMS CAN EXPOSE OPERATORS TO SOME RISK IF THEY ARE NOT WELL INFORMED ABOUT THE OPERATION OF
THE TECHNOLOGY.  THEREFORE, IT IS IMPERATIVE THAT ONLY WELL TRAINED AND KNOWLEDGEABLE PERSONNEL OPERATE  
THESE SYSTEMS.

THERE IS A SMALL POTENTIAL THAT OCCASIONAL IMPROPER OPERATION OF THE SYSTEM COULD RESULT IN UNACCEPTABLE
EMISSION EFFECTING OFFSITE WORKERS AND RESIDENTS.

THE SAFETY RANKING FOR THIS ALTERNATIVE IS MEDIUM.



3.3.6    IMPLEMENTABILITY

MOBILE INCINERATION SYSTEMS ARE COMMERCIALLY MARKETED.  THERE ARE NO ANTICIPATED DIFFICULTIES IN OBTAINING
THE APPROPRIATE PROCESS EQUIPMENT. COMPANIES THAT OFFER THIS SERVICE REPORT A 4-WEEK MOBILIZATION PERIOD.  
LOCAL BUILDING CODES, ELECTRICAL AND WATER SUPPLY HOOKUPS AND AIR EMISSIONS REQUIREMENTS ARE TO BE
CONSIDERED.  OBTAINING AN OPERATING PERMIT FOR THE INCINERATION SYSTEM MAY LENGTHEN THE TIME FOR ERECTION AND
STARTUP.

THE TIME PERIODS FOR KEY ACTIVITIES ARE ESTIMATED AS FOLLOWS:

       TEST BURN AND PREDESIGN STUDIES               6 MONTHS

       PRELIMINARY DESIGN                            2 MONTHS

       FINAL DESIGN/PERMITS                          6 MONTHS

       BID/AWARD, ETC.                               2 MONTHS

       SITE MOBILIZATION                             4 MONTHS

       DEMOBILIZATION                                4 MONTHS

THE LENGTH OF OPERATION PERIODS ARE DEPENDENT ON THE CLEANUP CRITERIA WHICH, IN TURN, DECIDES THE VOLUME OF
THE CONTAMINATED SOIL TO BE PROCESSED.  IF ALL OF THE 31,000 CUBIC YARDS OF SOIL MUST BE TREATED,  
INCINERATION COULD BE ACCOMPLISHED IN ABOUT A YEAR USING TWO MOBILE ON-SITE INCINERATORS, EACH WITH A 5
TON/HOUR CAPACITY.  A TOTAL PROGRAM TIME OF AT LEAST 3 YEARS CAN THEREFORE BE EXPECTED.

THE OVERALL RANKING FOR IMPLEMENTABILITY OF THIS ALTERNATIVE IS MEDIUM.

3.3.7   COST ANALYSIS

THE COST ANALYSIS IS BASED ON A ROUGH COST ESTIMATE SOLICITED FROM ENSCO ENVIRONMENTAL SERVICES OF LITTLE
ROCK, ARKANSAS AND ON GENERAL COST DATA ACCUMULATED FOR SIMILAR SITES.

THIS COMPANY HAS PREPARED COST ESTIMATES BASED ON BRIEF SITE DESCRIPTION PROVIDED TO THEM.  THE ESTIMATE MADE
WAS FOR INCINERATION SERVICES ONLY. THE COST FOR EXCAVATION, MATERIALS HANDLING AND SITE RESTORATION ARE
ESTIMATED SEPARATELY.  RECENT QUOTES BY ENSCO AND COMPANIES WITH ROTARY KILN INCINERATOR TECHNOLOGY HAVE BEEN
AVERAGED TO APPROXIMATE THE COST FOR INCINERATION OF 31,000 CUBIC YARDS OF CONTAMINATED SOIL AS SHOWN IN
TABLE 3.

OPERATING COSTS REPORTED IN TABLE 3 REPRESENT POST-CLOSURE MONITORING COSTS.

3.3.8    SUPPORT AGENCY ACCEPTANCE

IDEM WILL ACCEPT THIS ALTERNATIVE WITH THE SARA EXCLUSIVE FROM PERMITS IF PILOT PLANT WORK IS DONE TO CONFIRM
FEASIBILITY.  THE REQUIREMENT FOR CLOSE SUPERVISORY ATTENTION TO THE LABORATORY AND INCINERATOR
OPERATION IS NOTED.

3.3.9    COMMUNITY ACCEPTANCE

THE COMMUNITY ACCEPTS THIS ALTERNATIVE BUT CONCERNS ABOUT INCINERATOR VAPORS, WASTES AND DISTURBANCE OF THE
SOIL REQUIRE SPECIAL EFFLUENT CONTROL.

3.4   ONSITE TREATMENT (DECHLORINATION BY APEG PROCESS)

3.4.0   DESCRIPTION

ALKALINE POLYETHYLENE GLYCOL(APEG) REAGENTS HAVE BEEN USED TO DECHLORINATE CERTAIN HALOGENATED ORGANIC
COMPOUND, I.E., PCBS, ETHYLENE DIBROMIDE AND CHLORINATED DIOXINS.  TYPICALLY, POTASSIUM HYDROXIDE IS REACTED



WITH POLYETHYLENE GLYCOL TO FORM AN ALKOXIDE.  THE ALKOXIDE, IN THE PRESENCE OF DIMETHYLSULFOXIDE (DMSO),
REACTS WITH ONE OF CHLORINE ATOMS OF THE ORGANIC MOLECULE TO PRODUCE AN ETHER AND POTASSIUM CHLORIDE.  THE
CHEMICAL REACTION MAY PRODUCE OTHER BYPRODUCTS WHICH CAN BE EVALUATED FOR TOXICITY BY BIOASSAY OR IDENTIFIED
BY ANALYTICAL METHODS.

PROCESS DESCRIPTION

IN THE FULL-SCALE PROCESS, CONTAMINATED SOIL IS MIXED IN A PROCESS TANK WITH A HEATED ALKALINE REAGENT
CONSISTING OF POTASSIUM HYDROXIDE IN A SOLUTION OF POLYETHYLENE GLYCOL AND DIMETHYL SULFOXIDE.  THE REAGENT
MIXTURE DECHLORINATES THE CHLORINATED ORGANICS TO FORM A POLYETHYLENE GLYCOL ETHER, WHICH MAY DEGRADE FURTHER
TO FORM A TOTALLY DECHLORINATED SPECIES.

THE SOIL AND REAGENT ARE MIXED TO FORM A SLURRY, WHICH IS HEATED TO 150 DEGREE C.  HEATING TO 150 DEGREE C.
SIGNIFICANTLY INCREASES REACTION RATES FOR DECHLORINATION AND BOILS OFF THE WATER AND MANY VOLATILE ORGANICS
HELD WITHIN THE SOIL.  THE WATER VAPOR AND VOLATILE ORGANICS USED ARE CAPTURED IN A CONDENCER AND CARBON
VAPOR TRAP. AT THE END OF THE REACTION, THE SLURRY IS DRAINED AND THE EXCESS REAGENT RECOVERED FOR RECYCLE. 
THE SOIL IS THEN WASHED SEVERAL TIMES USING A COUNTERCURRENT EXTRACTOR, WHICH CYCLES CLEAN WASTE INTO THE
SECONDARY WASH AND MOVES THE SECONDRY WASH WATER INTO THE PRIMARY WASH. THIS CONSERVES RINSE WATER AND
MINIMIZES THE VOLUME OF RINSE REQUIRING ADDITIONAL TREATMENT.

RESIDUAL/EFFLUENTS

THE PRIMARY WASH BECOMES CONTAMINATED WITH REAGENT AND REACTION BYPRODUCTS FOLLOWING MULTIPLE RINSES OF
PROCESSES SOIL BATCHES.  THE PRIMARY WASH IS THEN MIXED WITH RECYCLED DEWATERED REAGENT FROM THE
DECHLORINATION STEP.  THIS REAGENT IS THEN USED FOR FURTHER DECHLORINATION OF SOILS.  CONTAMINATED WATER IN
THE REAGENT MIXTURE IS BOILED OFF DURING THE SOIL HEATING PHASE.

THE REAGENT USAGE RATE IS APPROXIMATELY 5 GALLONS/TON.  THIS REAGENT MUST BE DISPOSED OF AFTER IT IS
EXHAUSTED.  INCINERATION OF THE REAGENT IS INCLUDED IN THE COST ESTIMATE ($0.50/LB FOR HIGH BTU LIQUIDS). 
SOME SOLID RESIDUALS MAY BE GENERATED DURING CLEANUP, INCLUDING SOME FINE CLAYS AND SILTS REMOVED BY
FILTRATION DURING THE WASHING PROCESS.  THE VOLUME OF THESE MATERIALS AND THEIR DISPOSAL REQUIREMENTS ARE
DIFFICULT TO DETERMINE WITHOUT TESTING.  IT IS ESTIMATED THAT THE VOLUME WILL BE SMALL, AS THE SITE SOILS ARE
PREDOMINANTLY SANDS.

OPTIMAL SOIL CHARACTERISTICS

THE PROCESS OPERATES MOST EFFICIENTLY WHEN SOIL MOISTURE CONTENT IS BELOW 20%.  THE PROCESS WILL DECHLORINATE
IN SOILS OF HIGHER WATER CONTENT, BUT MORE TIME AND FUEL ARE REQUIRED TO EVAPORATE THE ADDITIONAL WATER.  IF
SOILS CONTAIN SIGNIFICANTLY MORE THAN 20% MOISTURE, A PRE-DEWATERING STEP MAY BE NECESSARY.

SANDY SOILS ARE PROCESSED MOST EFFECTIVELY IN THE APEG DECHLORINATION SYSTEM.  FINE PARTICLES (CLAYS, SILTS)
CAUSE PROBLEMS BY BECOMING SUSPENDED IN THE EXCESS REAGENT REMOVED AT THE END OF THE INITIAL   DECHLORINATION
STEP AND IN THE MULTIPLE STEP WATER RINSE, WHERE THEY CAN BE DIFFICULT TO REMOVE.

3.4.1   PUBLIC HEALTH AND ENVIRONMENTAL IMPACTS

THE IMPACTS ASSOCIATED WITH THIS ALTERNATIVE ARE LESS THAN THAT FOR ON-SITE INCINERATION.  SINCE IT IS A
CLOSED SYSTEM, AIR EMISSIONS FROM THE PROCESS ITSELF ARE NOT A PROBLEM.  FUGITIVE DUST AND ORGANIC  
EMISSIONS FROM MATERIAL EXCAVATION ARE THE PRIMARY CONCERN FOR ON-SITE WORKERS.

HEALTH AND ENVIRONMENTAL IMPACTS FROM THESE RESIDUALS ARE LOW.  PUBLIC HEALTH RATING OF THIS ALTERNATIVE IS
THEREFORE HIGH.

THERE MAY BE SOME MINOR UNAVOIDABLE IMPACTS ASSOCIATED WITH IMPLEMENTATION OF THIS ALTERNATIVE.  THE
CONSTRUCTION OF A DECHLORINATION SYSTEM WILL REQUIRE PREPARATION OF A ONE TO TWO ACRE STAGING AND OPERATIONS
AREA ADJACENT TO THE PROCESS AREA.  NOISE AND TRAFFIC PROBLEMS SHOULD BE MINIMAL DURING OPERATION OF THE
DECHLORINATION FACILITY AND WILL BE OF LIMITED DURATION.

THE OVERALL IMPACT OF THESE ACTIVITIES ON PUBLIC HEALTH AND THE ENVIRONMENT WILL BE LOW.  ENVIRONMENTAL
IMPACT RATING OF THIS ALTERNATIVE IS THEREFORE HIGH.



3.4.2   COMPLIANCE WITH ARARS

THE REGULATORY REQUIREMENTS FOR IMPLEMENTATION OF A FULL-SCALE DECHLORINATION SYSTEM ARE CONSIDERABLY LESS
COMPLEX THAN FOR COMPARABLY SIZED INCINERATION SYSTEMS.  THE DECHLORINATION SYSTEM OPERATES AS A CLOSED
SYSTEM AND DOES NOT GENERATE SIGNIFICANT AIR EMISSIONS AS PRODUCT OF THE PROCESS.  SOME RESIDUALS MAY BE
GENERATED FROM THE DECHLORINATION PROCESS, BUT THE QUANTITY OF THESE EFFLUENTS IS ESTIMATED TO BE LOW DUE  
TO THE HIGH DEGREE OF RECYCLING OF WASH WATERS AND REAGENT.  EXHAUSTED REAGENT CAN BE SHIPPED TO AN
INCINERATION FACILITY FOR DISPOSAL.

AS WITH OTHER SOIL EXCAVATION ALTERNATIVES, REGULATORY REQUIREMENTS WILL APPLY TO CONSTRUCTION OF STAGING
AREAS FOR SOIL EXCAVATION, DEWATERING, IF NECESSARY, AND STORAGE OF SOILS BEFORE AND AFTER PROCESSING.

THE INSTITUTIONAL RANKING FOR THIS TECHNOLOGY IS HIGH.

3.4.3   LONG-TERM EFFECTIVENESS AND PERMANENCE

BENCH AND PILOT SCALE TESTING OF SOILS FROM THE MOUND IS NECESSARY TO EVALUATE THE PROCESS AND DETERMINE ITS
EFFICIENCY.  SOIL SAMPLES, BEFORE AND AFTER TREATMENT AND CONDENSER LIQUIDS WOULD BE ANALYZED FOR LINDANE AND
OTHER ORGANIC BYPRODUCTS.  INFORMATION FROM SUCCESSFUL BENCH-SCALE TESTING WOULD BE USED TO DETERMINE COSTS
AND TIME ESTIMATES FOR THE LINDANE DECHLORINATION.

BECAUSE OF UNDEFINED PROCESS VARIABLES, RANKING OF THIS ALTERNATIVE FOR PERFORMANCE IS LOW.

THE RELIABILITY OF THIS TECHNOLOGY AT FULL-SCALE UNDER IMC SITE CONDITIONS REMAINS UNPROVEN.  DATA CURRENTLY
ARE ONLY AVAILABLE FOR BENCH-SCALE TESTS AND LIMITED PILOT STUDY TESTS.  WHILE THE FEASIBILITY   OF THE
PROCESS HAS BEEN ESTABLISHED, PROBLEMS CAN BE EXPECTED DURING SCALE-UP TO FULL-SCALE OPERATION.

THE RELIABILITY RANKING FOR THIS ALTERNATIVE IS LOW.

3.4.4    REDUCTION OF TOXICITY, MOBILITY OR VOLUME

EFFLUENTS ARE RESIDUALS GENERATED BY THE KPEG PROCESS MIGHT INCLUDE SPENT REAGENT, AS WELL AS SOME EFFLUENTS
FROM THE SOIL RINSING PROCESS, (E.G., FILTERED FINE PARTICLES, SOME WASHWATER RESIDUALS).   THESE EFFLUENTS
CAN BE STORED IN CLOSED CONTAINERS UNTIL THEY CAN BE SHIPPED TO AN OFF-SITE FACILITY FOR DISPOSAL.  THE
RANKING OF THIS ALTERNATIVE IS LOW.

3.4.5   SHORT-TERM EFFECTIVENESS

APEG DECHLORINATION SYSTEMS ARE CONSIDERED RELATIVELY SAFE.  REACTIONS OCCUR WITHIN A CLOSED SYSTEM, AND
RISKS FROM THE PROCESS ITSELF ARE MINIMAL.  POLYETHYLENE GLYCOL (PEG) IS NOT CONSIDERED HARMFUL, AND IS  
CLEARED BY THE FDA FOR USE IN COMMERCIAL FOOD PREPARATIONS.  RESIDUAL REACTION BYPRODUCTS, PRIMARY ETHERS,
ARE READILY BIODEGRADABLE AND ARE OF LOW TOXICITY.

THE SAFETY RANKING FOR THIS ALTERNATIVE IS MEDIUM.

3.4.6    IMPLEMENTABILITY

NO DATA EXIST ON THE POTENTIAL PROBLEMS ASSOCIATED WITH IMPLEMENTATION. RESEARCHERS ESTIMATE THAT FULL-SCALE
SYSTEMS CAN BE BUILT USING EXISTING HEAVY INDUSTRIAL EQUIPMENT.  REAGENT-SOIL MIXING TANKS FOR 20-TON BATCHES
OF SOIL CAN BE PROVIDED BY USING COMMERCIAL MIXING TANKS USED INT HE THE CHEMICAL INDUSTRY.  COUNTERCURRENT
EXTRACTION SYSTEMS ARE USED IN A NUMBER OF INDUSTRIES, INCLUDING METAL PLATING AND FINISHING. EXTRACTION
SYSTEMS CAN BE DESIGNED AND BUILT BY SEVERAL FIRMS.

IMPLEMENTABILITY RANKING FOR THIS ALTERNATIVE IS MEDIUM.

3.4.7   COST ANALYSIS

AN ACCURATE COST ANALYSIS FOR APEG TREATMENT OF LINDANE CONTAMINATED SOILS AT IMC WILL LARGELY DEPEND ON THE
RESULTS OF A PILOT STUDY. UNKNOWN FACTORS INCLUDE THE FOLLOWING:



       1.   THE FORMATION AND IDENTITY OF BREAKDOWN PRODUCTS
       2.   SOIL CHARACTERISTICS
       3.   MOISTURE CONTENT OF SOIL
       4.   DEWATERING, IF NECESSARY
       5.   ACTUAL CONCENTRATIONS OF LINDANE IN MOUND
       6.   PILOT STUDY COSTS

TABLE 4 PRESENTS CAPITAL, OPERATION AND MAINTENANCE, AND TOTAL PROGRAM COST ESTIMATES FOR THIS ALTERNATIVE
BASED ON SOIL MASS OF 31,000 CUBIC YARDS (18,000 CUBIC YARDS IN THE MOUND AND 13,000 CUBIC YARDS OF SOIL, 7
FOOT DEPTH, UNDER THE MOUND) AND A MAXIMUM SOIL MOISTURE CONTENT OF 20%. THESE COSTS HAVE NOT BEEN
SUBSTANTIATED BY REAL EXPERIENCE AND SHOULD BE USED FOR COMPARATIVE PURPOSES ONLY.

3.4.8    SUPPORT AGENCY ACCEPTANCE

THIS ALTERNATIVE IS FAVORED IF PIOLT PLANT TESTING INDICATES THAT SCALE-UP IS FEASIBLE.  BY-PRODUCT WATER AND
FINES DISPOSAL ISSUES CAUSE LESS CONCERN THAN THE REMOVAL ALTERNATIVE.

3.4.9    COMMUNITY ACCEPTANCE

THE COMMUNITY WOULD ACCEPT THIS ALTERNATIVE IF ASSURANCES ARE AVAILABLE THAT GROUNDWATER CONTAMINATION IS
AVOIDED.  AS LOWER TEMPERATURES ARE INVOLVED THAN IN THE INCINERATOR ALTERNATIVE THIS IS THE PREFERRED  
ON-SITE DISPOSAL METHOD.

#SCRA
4.0   SUMMARY AND COMPARISON OF REMEDIAL ALTERNATIVES

A BRIEF SUMMARY OF EACH ALTERNATIVE FOLLOWS:

4.1   NO ACTION (MONITORING AND MAINTENANCE OF EXISTING SYSTEM)

THE SCOPE OF ACTIVITIES ASSOCIATED WITH THIS ALTERNATIVE INCLUDES CONTINUATION OF THE QUARTERLY MONITORING
PROGRAM, IMMEDIATE REPAIR OF THE SITE SECURITY FENCE, POSTING OF WARNING SIGNS AND THE LONG-TERM MAINTENANCE
OF SITE SECURITY AND THE VEGETATIVE COVER OVER THE MOUND.

GROUNDWATER UPGRADIENT OF THE DISPOSAL MOUND NOW SHOWS NO DETECTABLE BHC-TECH.  THIS INDICATES THAT THE SITE
CLEANUP PROGRAM UNDERTAKEN IN 1980 WAS EFFECTIVE IN REMOVING CONTAMINATED MATERIALS FOR THE GROUND AND
PLACING THEM UNDER THE ON- SITE CLAY CAP.

GROUNDWATER DOWNGRADIENT OF THE MOUND CONTAINS BHC-TECH. AT LOW CONCENTRATIONS.  CONCENTRATION OF THE GAMMA
ISOMER (LINDANE) IS WELL BELOW ESTABLISHED MCL AND PROPOSED MCLG LEVELS; THAT IS, WELL BELOW PRESENT AND
PROPOSED FUTURE DRINKING WATER STANDARDS.  THERE ARE NO ESTABLISHED STANDARDS FOR THE OTHER BHC ISOMERS,
HOWEVER THE TOTAL CONCENTRATION OF ALL BHC ISOMERS HAS NOT EXCEEDED ONE QUARTER OF THE MCL FOR LINDANE. 
THESE DATA PROVIDE PROOF THAT THE SITE CLOSURE CONDUCTED IN 1980 HAS BEEN EFFECTIVE IN REDUCING GROUNDWATER
CONTAMINATION TO SAFE LEVELS.

IMPLEMENTATION OF THIS ALTERNATIVE MEETS SITE REMEDIATION OBJECTIVES.

TOTAL PRESENT WORTH COST OF THIS ALTERNATIVE IS $159,000.

4.2   OFF-SITE DISPOSAL

THE SCOPE OF ACTIVITIES UNDER THIS ALTERNATIVE INCLUDES EXCAVATION OF ALL CONTAMINATED SOIL DISPOSED IN THE
CAPPED MOUND (INCLUDING AN ESTIMATED SEVEN FEET OF UNDISTURBED CONTAMINATED SOIL UNDER THE MOUND) AND HAULING
AND DISPOSING OF THIS MATERIAL AT A RCRA APPROVED SECURE LANDFILL.  AFTER THE SOIL IS REMOVED, THE DISTURBED
PORTIONS OF THE SITE WOULD BE GRADED, COVERED WITH LOAM AND SEEDED.

DURING EXCAVATION, MEASURES WILL BE TAKEN TO PROTECT THE EXPOSED CONTAMINATED SOIL FROM RAINFALL PERCOLATION. 
SOME CONTAMINANT RELEASE TO THE ENVIRONMENT WILL BE UNAVOIDABLE.  TRUCK AND HEAVY EQUIPMENT   ACTIVITY WILL
CAUSE NOISE AND TRAFFIC IMPACTS LOCALLY.



THERE IS SOME CONCERN THAT LIMITED SECURE LANDFILL CAPACITY WILL MAKE THIS ALTERNATIVE MORE DIFFICULT AND/OR
EXPENSIVE IN THE FUTURE.

THIS ALTERNATIVE WILL MEET SITE REMEDIAL OBJECTIVES.

TOTAL PRESENT WORTH COST OF THIS ALTERNATIVE IS ESTIMATED AT $17,354,000.

4.3   INCINERATION

THE SCOPE OF ACTIVITIES UNDER THIS ALTERNATIVE INCLUDES EXCAVATION OF ALL CONTAMINATED SOIL DISPOSED IN THE
CAPPED MOUND (INCLUDING AN ESTIMATED SEVEN FEET OF UNDISTURBED CONTAMINATED SOIL UNDER THE MOUND) AND
PROCESSING THIS SOIL AT ONE OR MORE ROTARY KILN INCINERATORS TO BE BROUGHT ONTO THE SITE.  AFTER THE SOIL IS
TREATED, TESTED AND DELISTED, SOME CAN BE USED TO FILL THE DISTURBED PORTIONS OF THE SITE; THE REST   CAN BE
PLACED ELSEWHERE ONSITE.  ALL AREAS WHERE THE TREATED SOIL IS PLACED WOULD BE GRADED, COVERED WITH LOAM AND
SEEDED.

DURING EXCAVATION, MEASURES WILL BE TAKEN TO PROTECT THE EXPOSED CONTAMINATED SOIL FROM RAINFALL PERCOLATION. 
SOME CONTAMINANT RELEASE TO THE ENVIRONMENT WILL BE UNAVOIDABLE.  SITE ACTIVITIES WILL CAUSE  NOISE AND
TRAFFIC IMPACTS LOCALLY.  THERE MAY ALSO BE SHORT TERM IMPACTS ON AIR QUALITY.

FEASIBILITY OF THE INCINERATION PROCESS MUST BE CONFIRMED BY A PILOT PROGRAM.  DURING OPERATION, THE
INCINERATION PROCESS MUST BE CAREFULLY CONTROLLED AND MONITORED TO ASSURE MAXIMUM THERMAL DESTRUCTION WITH 
MINIMUM EMISSIONS.

TOTAL PRESENT WORTH COST OF THIS ALTERNATIVE IS ESTIMATED AT $17,684,000.

4.4   ON-SITE TREATMENT

THE SCOPE OF ACTIVITIES UNDER THIS ALTERNATIVE INCLUDES EXCAVATION OF ALL CONTAMINATED SOIL DISPOSED IN THE
CAPPED MOUND (INCLUDING AN ESTIMATED SEVEN FEET OF UNDISTURBED CONTAMINATED SOIL UNDER THE MOUND) AND
TREATING THIS SOIL WITH A HEATED ALKALINE REAGENT CONSISTING OF POTASSIUM HYDROXIDE IN A SOLUTION OF
POLYETHYLENE GLYCOL AND DIMETHYL SULFOXIDE.  THE END PRODUCTS ARE DECHLORINATED ORGANICS WHICH ARE RINSED  
FROM THE SOIL.  THE RELATIVELY SMALL VOLUMES OF REAGENT AND RINSE WASTE ARE THEN DISPOSED OF AT AN INDUSTRIAL
WASTE TREATMENT FACILITY.  AFTER THE SOIL IS TREATED, TESTED AND DELISTED, SOME CAN BE USED TO FILL THE
DISTURBED PORTIONS OF THE SITE; THE REST CAN BE PLACED ELSEWHERE ONSITE. ALL AREAS WHERE THE TREATED SOIL IS
PLACED WOULD BE GRADED, COVERED WITH LOAM AND SEEDED.

FEASIBILITY OF THIS PROCESS IS QUESTIONABLE AND MUST BE CONFIRMED BY PILOT TESTING.

IF THE PROCESS IS FEASIBLE, IT WILL MEET SITE REMEDIAL OBJECTIVES.

TOTAL PRESENT WORTH COST OF THIS ALTERNATIVE IS ESTIMATED AT $6,802,000.

4.5   SELECTION OF RECOMMENDED PROGRAM

TABLE 5 IS A COMPARATIVE SUMMARY OF THE FOUR REMEDIAL ALTERNATIVES.

4.6 ALL OF THE ALTERNATIVES ARE CAPABLE OF MEETING SITE REMEDIAL OBJECTIVES.

THE POTENTIAL FOR HUMAN CONTACT AND FOR MIGRATION OF CONTAMINANTS INTO THE GROUNDWATER OR TO OFF-SITE
LOCATIONS, THOUGH LOW, IS PRESENT IF CONTAMINATED MATERIALS MUST BE EXPOSED OR HANDLED.  THE MAINTENANCE  
ALTERNATIVE IS THE ONLY ONE WHICH DOES NOT INVOLVE REEXPOSING AND HANDLING THE CONTAMINATED SOIL.

THE PROCESS PARAMETERS, AND THEREFORE THE FEASIBILITY, OF THE ON-SITE TREATMENT (DECHLORINATION) ALTERNATIVE
ARE NOT WELL DEFINED WHEN COMPARED TO THE OTHER ALTERNATIVES.  FOR THIS REASON, THE OVERALL   RANKING OF THIS
ALTERNATIVE IS THE LOWEST OF THE FOUR.

INCINERATION IS RELIABLE WHEN PROPERLY DESIGNED AND OPERATED.  THE TECHNOLOGY IS PROVEN AND IS BECOMING
READILY AVAILABLE.  A POSITIVE CONSIDERATION IS THAT CONTAMINATION WOULD BE DESTROYED YIELDING CLEAN SOIL AND
LITTLE ASH.  THE PROCESS IS EXPENSIVE AND NOT WITHOUT SOME SHORT TERM ENVIRONMENTAL RISK.



OFF-SITE DISPOSAL CARRIES THE ADVANTAGE THAT THE CONTAMINATED MATERIALS ARE REMOVED FROM THE SITE AND, AFTER
THE REMOVAL PROCESS, WOULD NOT POSE ANY ENVIRONMENTAL THREAT TO THE LOCAL AREA.  THE CONTAMINATED MATERIALS
WOULD CARRY A LOW RISK OF THREATENING THE ENVIRONMENT AT THE ULTIMATE DISPOSAL SITE.  THIS OPTION IS
CURRENTLY VERY EXPENSIVE AND IS NOT ENCOURAGED BY EPA.  AS SECURE LANDFILL SPACE BECOMES INCREASINGLY RARE,
RESTRICTIONS WILL BE PLACED ON THIS TYPE OF DISPOSAL AND THE COST WILL CONTINUE TO INCREASE.  A NOVEMBER 1988
BAN ON LANDFILLING OF CERTAIN LISTED MATERIALS, INCLUDING SOIL CONTAMINATED WITH LINDANE, MAY ELIMINATE THIS
AS A PRACTICAL ALTERNATIVE.

THE MAINTENANCE ALTERNATIVE MEETS SITE REMEDIAL OBJECTIVES AT THE LEAST COST AND LOW ENVIRONMENTAL RISK.  THE
CAPPING SYSTEM WAS CONSTRUCTED IN 1980 IN ACCORDANCE WITH REGULATIONS PROPOSED AT THE TIME.  ALTHOUGH THE
CONTAMINATED MATERIALS REMAIN ONSITE, THE CLAY CAPPING SYSTEM PREVENTS PHYSICAL CONTACT WITH CONTAMINANTS AND
PREVENTS TRANSFER OF CONTAMINATION TO THE GROUNDWATER TABLE.  THE ONGOING MONITORING PROGRAM HAS PROVEN THE
EFFECTIVENESS OF THIS SYSTEM AND HAS CONSISTENTLY DEMONSTRATED THAT GROUNDWATER CONTAMINATION IS WELL BELOW
DRINKING WATER STANDARDS.  CONTINUATION OF THE MONITORING PROGRAM WILL GIVE EARLY INDICATION IF THE CAPPING
SYSTEM HAS FAILED TO THE EXTENT THAT THE GROUNDWATER IS THREATENED.  A CONTINGENCY PLAN TO REPAIR OR REPLACE
THE CAP CAN BE ENACTED BEFORE OFF-SITE RECEPTORS ARE THREATENED.   AS THE AQUIFER HAS NOT BEEN OR IS NOT
BEING IMPACTED BY CONTAMINATED MIGRATION THE RISK INVOLVED IN THE TREATMENT OF THE BHC WAS NOT FOUND TO BE AS
PROTECTIVE OF THE ENVIRONMENT AS LEAVING THE CAPPED MOUND   UNDISTURBED.  THE MONITORING AND MAINTENANCE
ALTERNATIVE IS SELECTED AMONG PROTECTIVE, ARAR ATTAINING COST-EFFECTIVE ALTERNATIVES BY A DETERMINATION OF
WHICH OPTION BEST BALANCES THE INEVITABLE TRADEOFFS   AMONG THE ALTERNATIVES IN TERMS OF LONG-TERM
EFFECTIVENESS AND PERMANENCE, THE REDUCTION IN TOXICITY, MOBILITY OR VOLUME AFFORDED THROUGH TREATMENT,
SHORT-TERM EFFECTIVENESS, IMPLEMENTABILITY, AND COST,   ALSO WEIGHING THE STATUTORY PREFERENCE FOR TREATMENT
AS A PRINCIPAL ELEMENT, AND CONSIDERING SUPPORT AGENCY AND COMMUNITY ACCEPTANCE.

THE MAINTENANCE ALTERNATIVE IS THE RECOMMENDED PROGRAM FOR ALL OF THESE REASONS.

4.7  IN SUMMARY, THE RECOMMENDED ALTERNATIVE IS THE MONITORING AND MAINTENANCE OF THE EXISTING SYSTEM
ALTERNATIVE BASED ON THE FOLLOWING CRITERIA:

       4.7.1       - OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT
                   THE MANINTENANCE ALTERNATIVE WILL PROVIDE ADEQUATE
                   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT DUE TO
                   THE LOW SOLUBILITY AND MOBILITY OF BHC-TECH. IN WATER
                   AND SOIL.  IT DOES NOT INVOLVE HANDLING OF THE
                   CONTAMINATED SOIL AND AVOIDS HUMAN EXPOSURE AND
                   MIGRATION TO OFF-SITE LOCATIONS.

       4.7.2       - COMPLIANCE WITH ARARS - THE RECOMMENDED ALTERNATIVE
                   WILL MEET ALL OF THE APPLICABLE OR RELEVANT AND
                   APPROPRIATE REQUIREMENTS OF OTHER FEDERAL AND STATE
                   ENVIRONMENTAL LAWS.  THE SYSTEM HAS DEMONSTRATED

                   EFFECTIVENESS AT MEETING MCL'S AND THE PROPOSED MCLG'S.
                   SEE TABLE 6.

       4.7.3       - LONG-TERM EFFECTIVENESS AND PERMANANCE - THE PREFERRED
                   ALTERNATIVE IS BELIEVED TO AFFORD A PERMANENT ADEQUACY
                   AND RELIABILITY.  IF PROBLEMS ARISE AN UPGRADED CAP CAN
                   BE INSTALLED IN THE FUTURE BASED UPON INFORMATION
                   SUPPLIED BY THE MONITORING SYSTEM.  THIS CONTINGENCY
                   PLAN WILL PROVIDE FURTHER SECURITY IF THE EARLY WARNING
                   SYSTEM INDICATES IT IS REQUIRED.

       4.7.4       - REDUCTION OF TOXICITY, MOBILITY OR VOLUME - THE
                   ALTERNATIVE ADEQUATELY PREVENTS MOBILITY OF BHC-TECH.
                   DUE TO THE LOW WATER INFILTRATION THROUGH THE CAP, THE
                   HIGH ADSORBANCY OF BHC ON THE ORGANIC PORTION OF THE
                   SOIL AND THE LOW SOLUBILITY OF THE CONTAMINANT IN WATER.
                   NO OPPORTUNITY IS ALLOWED FOR MIGRATION OR EXPOSURE DUE
                   TO MOVEMENT OF THE SOIL.  SLOW DECOMPOSITION OF BHC DUE



                   TO MICROBIAL ACTIVITY WILL REDUCE THE CONCENTRATION OVER
                   TIME.

       4.7.5       - SHORT-TERM EFFECTIVENESS - THE PREFERRED OPTION
                   PREVENTS ANY ADVERSE IMPACTS UPON THE HUMAN HEALTH OF
                   THE COMMUNITY OR WORKERS AS FURTHER EXPOSURE IS AVOIDED.
                   OTHER ALTERNATIVES WOULD REQUIRE EXCAVATION,
                   TRANSPORTION OR REDISPOSAL.

       4.7.6       - IMPLEMENTABILITY - THE RECOMMENDED REMEDY REQUIRES NO
                   FURTHER IMMEDIATE ACTION TO COMPLETE.  ANALYTICAL SAMPLE
                   POINTS AND PROCEDURES ARE ESTABLISHED, SECURITY SYSTEMS
                   ARE IN PLACE, THE PERFORMANCE IS PROVEN, NO FURTHER
                   PERMITS OR OFF-SITE ACTIONS ARE REQUIRED FROM OTHER
                   AGENCIES.

       4.7.7       - COST - THE CAPITAL FOR THE PREFERRED "NO-ACTION"
                   ALTERNATIVE CONSISTS OF A CONTINGENCY FUND FOR FUTURE
                   REPAIRS, MONITORING AND REPLACEMENT.  THE PRESENT WORTH
                   OF A 30 YEAR PROGRAM AT A 10% DISCOUNT RATE IS $159,000.
                   THIS IS LESS COSTLY THAN THE OTHER OPTIONS BY FROM $6.6
                   MILLION TO $17.5 MILLION ON A PRESENT WORTH BASIS.

       4.7.8       - INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
                   ACCEPTANCE - AFTER REVIEWING AND COMMENTING ON THE RI/FS
                   AND CLOSE INTERACTION IN THE RI STAGES IDEM CONCURS WITH
                   THE SELECTED REMEDY.

       4.7.9       - COMMUNITY ACCEPTANCE - COMMENTS RECEIVED DURING THE
                   SETTING OF THE RI/FS WORK PLAN INDICATED LOCAL SUPPORT
                   FOR THE PROPOSED REMEDY.  NO NEGATIVE COMMENTS WERE
                   RECEIVED ON THIS ALTERNATIVE.  COMMENTS WERE IN FAVOR OF
                   NOT REEXPOSING THE LOCAL POPULATION TO THE CONTAMINATED SOIL.

#RP
5.0   RECOMMENDED PROGRAM

5.1   GENERAL

THE NO ACTION/MAINTENANCE PROGRAM RECOMMENDED FOR THE SITE INVOLVES SYSTEMATIC MONITORING BACKED UP BY A
CONTINGENCY PLAN OF ACTION.  THE PROGRAM OBJECTIVES ARE TO:

       *    CONFIRM THAT THE CLOSURE SYSTEM CONTINUES TO PREVENT TRANSFER
            OF CONTAMINATION TO THE GROUNDWATER.

       *    PROVIDE EARLY WARNING SHOULD CAPPING SYSTEM FAILURE OCCUR.

       *    ESTABLISH A CONTINGENCY PLAN FOR CAP REPAIR OR REPLACEMENT.

5.2   MONITORING PROGRAM

THE ON-GOING QUARTERLY MONITORING SHOULD CONTINUE UNTIL DECEMBER 2010 (30 YEARS AFTER CLOSURE WAS COMPLETED
IN 1980) AND SO NOTED IN THE DEED FOR THE PROPERTY.

MAJOR ELEMENTS OF THIS PROGRAM INCLUDE:

       *    QUARTERLY CAP INSPECTION; MAINTENANCE OF VEGETATIVE COVER AS NECESSARY.

       *    SAMPLING OF UPGRADIENT WELLS PW-1, B-1 AND B-2 WITH ANALYSIS
            CONDUCTED FOR BHC ISOMERS.  (SEMI-ANNUAL SAMPLING FOR NEXT 5
            YEARS, ANNUAL THEREAFTER UNTIL YEAR 2010).



       *    SAMPLING OF DOWNGRADIENT WELLS B-9A, B-10A AND B-11A WITH
            ANALYSIS CONDUCTED FOR BHC ISOMERS.  (SEMI-ANNUAL SAMPLING FOR
            NEXT 5 YEARS, ANNUAL THEREAFTER UNTIL YEAR 2010).

       *    ANNUAL REPORTING OF MONITORING RESULTS TO THE STATE OF INDIANA.

       *    A REVIEW OF THE RESULTS OF THE REMEDIAL ACTION WILL BE
            CONDUCTED WITH IDEM AND THE U.S. EPA AT THE END OF EACH
            FIVE PERIOD.

AN ESTIMATE OF THE COST OF THIS PROGRAM, EXPRESSED IN DECEMBER 1987 DOLLARS, APPEARS IN TABLE 7.  THIS COST
ESTIMATE INCLUDES AN ALLOWANCE FOR REPLACEMENT OF THE FENCE SURROUNDING THE DISPOSAL MOUND HALFWAY   THROUGH
THE MONITORING PERIOD.

5.3   CONTINGENCY PLAN

THE MONITORING PROGRAM WILL GIVE EARLY WARNING SHOULD THE CLAY CAP OVER THE MOUND FAIL.  PREVAILING
CONTAMINANT LEVELS IMMEDIATELY DOWNGRADIENT OF THE MOUND ARE WELL BELOW THE MCL/MCLG ACCEPTABLE DRINKING
WATERS LEVELS.  SHOULD CONTAMINATION REACH THE MCLG LEVEL OR SHOW A CONSISTENT, SIGNIFICANT (ORDER OF
MAGNITUDE) RISE ABOVE PREVAILING LEVELS PREVAILING OVER MORE THAN TWO MONITORING PERIODS, ADDITIONAL  
SAMPLES WILL BE TAKEN TO DETERMINE IF REMEDIAL ACTION MAY BE NECESSARY BECAUSE OF THE VARIABILITY INHERENT IN
SAMPLING AND IN LABORATORY ANALYTICAL TECHNIQUES, IT IS NOT POSSIBLE TO PROPOSE OBJECTIVE CRITERIA FOR
INITIATING CAP REPAIR; DATA MUST BE EVALUATED IN THE CONTEXT OF PREVIOUS DATA AND JUDGEMENT MUST BE APPLIED
PRIOR TO INITIATING ACTION.

REMEDIAL ACTION WOULD DEFINITELY BE NECESSARY ANY TIME THE QUARTERLY INSPECTION SHOWS SLUMPING OR EROSION AT
ANY LOCATION ON THE CAP.

IF LOCALIZED FAILURE IS OBVIOUS, THE RECOMMENDED ACTION IS TO EXPOSE AND REPAIR THE CLAY IN THE AREA OF THE
FAILURE.  AFTER REPAIRS ARE MADE, THE VEGETATIVE COVER WOULD ALSO BE RESTORED.

IF NO FAILURES ARE OBVIOUS AND THE DATA DEMONSTRATE THAT TRANSPORT OF THE CONTAMINANTS TO THE GROUNDWATER IS
OCCURRING, THEN REPLACEMENT OF THE CAP WOULD BE NECESSARY.  THE MOST EFFECTIVE MEANS OF DOING THIS UNDER
THESE CIRCUMSTANCES IS TO STRIP THE VEGETATIVE COVER, LEAVING THE COMMON FILL OVER THE CLAY, TO INSTALL A
HIGH DENSITY POLYETHYLENE MEMBRANE OVER THE ENTIRE MOUND, THEN INSTALL A NEW VEGETATIVE COVER OVER THE
MEMBRANE.

THE MEMBRANE COVER SYSTEM WOULD CONSIST OF SIX INCHES OF SAND ON THE SIDES OF THE MEMBRANE, WITH SIX INCHES
OF COMMON FILL AND SIX INCHES OF SEEDED LOAM OVER THE TOP LAYER OF SAND.  SIX INCHES OF CLAY BENEATH THE
MEMBRANE IS NECESSARY TO PROVIDE AN IMPERVIOUS BEDDING AND TO PROTECT THE MEMBRANE FROM SHARP STONES OR OTHER
POTENTIALLY DAMAGING MATERIALS IN COMMON FILL.  THE REMAINING FILL AND LOAN ARE NECESSARY   TO SUSTAIN THE
VEGETATIVE COVER.

A REVIEW OF THE RESULTS OF THE REMEDIAL ACTION WILL BE CONDUCTED WITH IDEM AND THE U.S. EPA AT THE END OF
EACH FIVE YEAR PERIOD COMMENCING WITH THE SIGNING OF THIS ROD.  THE NEED FOR SUCH A REVIEW, THE RESULTS   OF
EACH REVIEW AND ANY ACTIONS REQUIRED AS A RESULT OF SUCH REVIEW WILL BE REPORTED TO CONGRESS AS REQUIRED IN
THE SUPERFUND AMENDMENTS REAUTHORIZATION ACT SECTION 121(C).



                                       TABLE 1
                                NO ACTION ALTERNATIVE
                   (MONITORING AND MAINTENANCE OF EXISTING SYSTEM)

                                    CAPITAL COST
                         NO INITIAL CAPITAL COSTS ASSOCIATED
                                WITH THIS ALTERNATIVE

                           OPERATION AND MAINTENANCE COST

   CAP INSPECTION, MOWING, REPAIRS                             $10,000

   SAMPLING & ANALYSIS                                       SEE BELOW

   RECORD KEEPING AND REVIEW                                     5,000

   SUBTOTAL ANNUAL O&M                                         $15,000

   ALLOWANCE FOR REPLACEMENT OF FENCE IN 15 YEARS              $20,000

   SAMPLING AND ANALYSIS (SEMI-ANNUAL FOR FIRST 5
    YEARS, ANNUAL THEREAFTER THROUGH YEAR 2010)
    PRESENT WORTH (10%) = ($2000 X 3.791) + (($1000
    X 8.20)/1.610)=                                            $13,000

   30-YEAR PRESENT WORTH (10%):

   TOTAL O&M COST       ($15,000 X 9.427) + ($20,000 X 0.2394)

                         $141,000 + $5,000 + $13,000 = $159,000

   TOTAL NO ACTION PROGRAM COST:         $159,000



                                       TABLE 2

                            OFF-SITE DISPOSAL ALTERNATIVE

                                    CAPITAL COST

   EXCAVATION                                      $   220,000

   BACKFILL                                            125,000

   SAMPLING AND ANALYSIS                               594,000

   TRANSPORT, PROCESSING AND DISPOSAL               12,400,000

   SUBTOTAL                                        $13,339,000

   ENGINEERING (15%)                                 2,001,000

   CONTINGENCY (15%)                                 2,001,000

                                                   $17,341,000

                 OPERATION AND MAINTENANCE COST

   POST-CLOSURE MONITORING (5 YEARS SEMI-ANNUAL,
     25 YEARS ANNUAL) 30-YEAR PRESENT WORTH (10%)
     ($2,000 X 3.791) + (($1,000 X 9.077)/1.610) =     $13,000

             TOTAL OFF-SITE DISPOSAL PROGRAM COST

           $17,341,000 + $13,000 = $17,354,000



                                       TABLE 3
                                    INCINERATION
                                    CAPITAL COST
                       31,000 CUBIC YARDS CONTAMINATED SOIL

   EXCAVATION                                      $    96,000
   OPERATIONS AREA                                     232,000
   TREATMENT PROCESS                                10,311,000
   FUEL AND ELECTRICITY                              1,380,000
   REPLACEMENT OF SOILS                                 14,500
   RESIDUALS DISPOSAL                                  341,000
   LOAM 1'                                              31,000
   SEED                                                  2,000
   MONITORING                                          408,000

   SUBTOTAL                                        $12,946,000
   PILOT (5%)                                          647,000

   SUBTOTAL                                        $13,593,000
   ENGINEERING (15%)                                 2,039,000
   CONTINGENCY (15%)                                 2,039,000

   TOTAL                                           $17,671,000

                           OPERATION AND MAINTENANCE COST

   POST-CLOSURE MONITORING (5 YEAR SEMI-ANNUAL AND
    25 YEARS ANNUAL)

   30-YEAR PRESENT WORTH (10%)

    ($2,000 X 3.791) + (($1,000 X 9.077)/1.610)          $13,000

                          TOTAL INCINERATION PROGRAM COST

                         $17,671,000 + $13,000 = $17,684,000



                                       TABLE 4

                   CHEMICAL TREATMENT (DECHLORINATION) ALTERNATIVE
                             31,000 CUBIC YARDS OF SOIL

                                    CAPITAL COST

   SITE PREPARATION                                        $  208,000
   SOIL EXCAVATION AND HANDLING                               217,000
   PROCESS                                                  3,592,000
   SOIL REPLACEMENT, LOAM & SEED                              513,000
   WASTE DISPOSAL                                             374,000
   MONITORING                                                  70,000

   SUBTOTAL                                                $4,974,000

   PILOT STUDY (5%)                                           249,000

   SUBTOTAL                                                $5,223,000

   ENGINEERING (15%)                                          783,000
   CONTINGENCIES (15%)                                        783,000

   TOTAL                                                   $6,789,000

                           OPERATION AND MAINTENANCE COSTS

   POST-CLOSURE MONITORING (5 YEARS SEMI-ANNUAL &
    25 YEARS ANNUAL)
   30 -YEAR PRESENT WORTH (10%)
    ($2,000 X 3.791) + (($1,000 X 9.077)/1.610)               $13,000

                        TOTAL CHEMICAL TREATMENT PROGRAM COST

                          $6,789,000 + $13,000 = $6,802,000



                                       TABLE 5

                       SUMMARY OF REMEDIAL ACTION ALTERNATIVES

                                    MONITORING           OFF-SITE DISPOSAL
                                    MAINTAIN EXISTING    EXCAVATE MOUND
                                    CLOSURE SYSTEM.      AND CONTAMINATED
                                    CONTINUE             SOILS BENEATH.
                                    MONITORING           HAUL AND DISPOSE
                                    OF THESE MATERIALS
                                    AT SECURE LANDFILL

   CRITERIA:  RANKING

   PUBLIC HEALTH/ENVIRONMENTAL      HIGH                 MEDIUM

   COMPLIANCE WITH ARARS            HIGH                 LOW

   TECHNICAL FEASIBILITY

   LONG-TERM EFFECTIVENESS          HIGH                 HIGH
   AND PERMANENCE

   REDUCTION OF TOXICITY,           HIGH                 MEDIUM
   MOBILITY OR VOLUME

   SHORT-TERM EFFECTIVENESS         HIGH                 MEDIUM

   IMPEMENTABILITY                  HIGH                 MEDIUM

   COST                             $159,000             $17,354,000

   IDEM ACCEPTANCE                  HIGH                 LOW

                                    MCL/MCLG LEVELS      LANDFILL SPACE
                                    ARE PRESENTLY        BECOMING
                                    ATTAINED IN          RESTRICTED.
                                    GROUNDWATER.

   COMMUNITY ACCEPTANCE

                                    MONITORING           ALTERNATIVE
                                    PROVIDES             INVOLVES
                                    EARLY WARNING        REEXPOSING
                                    IN UNLIKELY          CONTAMINATED
                                    EVENT OF             MATERIALS.
                                    COMPLETE CAP
                                    FAILURE.



                                       TABLE 5

                       SUMMARY OF REMEDIAL ACTION ALTERNATIVES

                                       INCINERATE        ON-SITE
                                       MOUND AND         TREATMENT
                                       CONTAMINATED      DECHLORINATION
                                       SOILS BENEATH     OF MOUND AND
                                       IN ON-SITE        UNDERLYING SOIL
                                       ROTARY KILN       USING ALKALINE
                                                         POLYETHYLENE
                                                         GLYCOL PROCESS

   CRITERIA:  RANKING

   PUBLIC HEALTH/ENVIRONMENTAL         MEDIUM            HIGH

   COMPLIANCE WITH ARARS
                                       MEDIUM            HIGH
   TECHNICAL FEASIBILITY

   LONG-TERM EFFECTIVENESS             HIGH              LOW
   AND PERMANENCE

   REDUCTION OF TOXICITY,              HIGH              LOW
   MOBILITY OR VOLUME

   SHORT-TERM EFFECTIVENESS            MEDIUM            MEDIUM

   IMPEMENTABILITY                     MEDIUM            MEDIUM

   COST                                $17,684,000       $6,802,000

   IDEM ACCEPTANCES                    MEDIUM             MEDIUM
                                       PILOT WORK         FEASIBILITY IS
                                       REQUIRED TO        QUESTIONABLE
                                       CONFIRM            AND MUST BE
                                       FEASIBILITY.       DETERMINED BY
                                       CLOSE OPERATOR     PILOT STUDIES.
                                       ATTENTION IS
                                       REQUIRED.

   COMMUNITY ACCEPTANCE                LOW                MEDIUM
                                       ALTERNATIVE        ALTERNATIVE
                                       INVOLVES           INVOLVES
                                       REEXPOSING         REEXPOSING
                                       CONTAMINATED       CONTAMINATED
                                       MATERIALS.         MATERIALS.



                                       TABLE 6
                                NO ACTION ALTERNATIVE
                   (MONITORING AND MAINTENANCE OF EXISTING SYSTEM)

                                    CAPITAL COST
                         NO INITIAL CAPITAL COSTS ASSOCIATED
                                WITH THIS ALTERNATIVE

                           OPERATION AND MAINTENANCE COST

   CAP INSPECTION, MOWING, REPAIRS                           $10,000

   SAMPLING & ANALYSIS                                     SEE BELOW

   RECORD KEEPING AND REVIEW                                   5,000

   SUBTOTAL ANNUAL O&M                                       $15,000

   ALLOWANCE FOR REPLACEMENT OF FENCE IN 15 YEARS            $20,000

   SAMPLING AND ANALYSIS (SEMI-ANNUAL FOR FIRST 5
    YEARS, ANNUAL THEREAFTER THROUGH YEAR 2010)
    PRESENT WORTH (10%) = ($2000 X 3.791) + ((1000
    X 8.20)/1.610) =

   30-YEAR PRESENT WORTH (10%):

   TOTAL O&M COST       ($15,000 X 9.427) + ($20,000 X 0.2394)
                         $141,000 + $5,000 + 13,000 = $159,000

   TOTAL NO ACTION PROGRAM COST:      $159,000



                             ATTACHMENT 1.

TERRE HAUTE - EAST PLANT - - - BHC CONCENTRATIONS IN GROUNDWATER SAMPLES DOCUMENTS REVIEWED

I AM BASING MY DECISION PRIMARILY ON THE FOLLOWING DOCUMENTS DESCRIBING THE ANALYSIS OF COST-EFFECTIVENESS OF
REMEDIAL ALTERNATIVES FOR THE IMC SITE:

       1.   P.E. LAMOREAUX AND ASSOCIATES (PELA), "THE IMPACT OF WASTE
            DISPOSAL PRACTICES ON THE HYDROGEOLOGIC SYSTEM AT IMC EAST
            PLANT, TERRE HAUTE, INDIANA".  MARCH 1980

       2.   CAMP DRESSER & MCKEE, INC. (CDM), "WASTE DISPOSAL ALTERNATIVES
            FOR THE EAST PLANT SITE".  MAY 1980

       3.   CAMP DRESSER & MCKEE, INC. (CDM), "PLANS AND SPECIFICATIONS FOR
            INTERNATIONAL MINERALS AND CHEMICAL CORPORATION, TERRE HAUTE,
            INDIANA". JULY 1980

       4.   ECOLOGY AND ENVIRONMENT INC. (E&E), "GROUNDWATER CONTAMINATION
            STUDY, INTERNATIONAL MINERALS & CHEMICAL CORPORATION, TERRE
            HAUTE, INDIANA".  FIELD INVESTIGATIONS OF UNCONTROLLED
            HAZARDOUS WASTE SITES, TASK REPORT TO THE ENVIRONMENTAL
            PROTECTION AGENCY, CONTRACT NO. 68-01-06056

       5.   P.E. LAMOREAUX AND ASSOCIATES (PELA), GROUND WATER MONITORING
            PROGRAMS FOR IMC EAST PLANT WASTE PROPOSAL MOUND, TERRE HAUTE,
            INDIANA".  JUNE 16, 1981

       6.   P.E. LAMOREAUX AND ASSOCIATES (PELA), "MONITORING WELL
            INSTALLATION FOR THE IMC EAST PLANT WASTE DISPOSAL MOUND, TERRE
            HAUTE, INDIANA".  JUNE 16, 1981

       7.   WESTON-SPER, "SITE ASSESSMENT FOR IMC, TERRE HAUTE, INDIANA".
            FEBRUARY 1985

       8.   CAMP DRESSER & MCKEE, INC. (CPM), "DRAFT REMEDIAL
            INVESTIGATION, IMC EAST PLANT SITE, TERRE HAUTE, INDIANA,
            AUGUST 1987.

        9.  JACOBS ENGINEERING GROUP INC., EVALUATION OF REMEDIAL
            INVESTIGATION DRAFT REPORT, EPA, REGION V CONTRACT NO.
            68-01-7351 WORK ASSIGNMENT NO. 491, TES IV PREPARED BY METCALF
            & EDDY, INC. OCTOBER 1987.

       10.  CAMP DRESSER & MCKEE, INC. (CDM), REMEDIAL INVESTIGATION, IMC
            EST PLANT SITE, TERRE HAUTE, INDIANA, JANUARY 1988.


